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GERMAN AMBITIONS. 


In offering the strongest sash: peed opposition to the 
specious proposal that Germany should be allowed to 
carry out large super-power station equipment and rail- 
way electrification work in the British Isles, we believe 
we have spoken as the Voice of the Industry. Among 
those who have the real interests of British electrical 
industry at heart, the proposition has no friends. The 
eminent English industrialist who adopted the idea 
which seems so clearly to have originated in Germany 
and to have been designed to serve German ends, ad- 
mitted that he was not an electrical engineer, that it was 
a dangerous suggestion to make, and that electrical in- 
terests would have something to say against it. It must 
seem to some almost ludicrous to imagine that such 
proposition could be thought of seriously for a moment 
by anybody who wished to safeguard the interests of the 
industry for the future. Be that as it may, the menace 
has reared its head, and though it may disappear be- 
cause it is seen to be opposed to the interests of the 
industrial life of the nation, the incident, if we dare 
use so small a word with regard to it, must not be lost 
upon us. We must as an industry present a solid and 
unbreakable front to any such attack if it be renewed 
in some other form. 

We sympathise with the view of those who advocate 
the abandoning of the war spirit now that we are at 
Peace, but we know only too well with whom we are 
asked to be friends, and with whom we are advised to 
resume, and substantially to extend, our pre-war rela- 
tiens. Unfortunately, our late enemies are indisposed, 
or unable, shall we say, remembering the peculiar 
psychology of the race, to lay aside their ambitions to 
gain and industrial supremacy by means 
of organisation, ‘‘a strong sense of duty,’’ moral 
power, moral will, and all that sort of stuff, and 
we can imagine the self-congratulatory spirit with 
which the great industrial and financial magnates 
of Germany regard the agreement to be entered into 
with France under which they shall pay hundreds of 
millions of pounds of the reparation debt in the form 
of rehabilitation and equipment work in the devas- 
tated areas of France. Vast areas which were ruth- 
lessly raked with a veritable devil’s rake are to be 
rehabilitated by the destroyer in such a way as to pro- 
vide prosperity for German trusts, shareholders, and 
hundreds of thousands of workpeople. We recognise 
as readily as anybody that France is not so industrially 
strong as she might have been, and it may be to her 
advantage to be assisted back to life again even by her 
aforetime destructive foe. But, after all, the other 
Allies have a say with regard to such a matter, and it 
does seem sickening to contemplate a recovery of Ger- 
many’s credit by allowing her to gain material advan- 
tage and prestige out of the repair of her misdeeds, and 
to enlarge and strength her industrial organisation by 
the work that she would be permitted to do. 

But the matter does not end there. Assume that Ger- 
many is unable to secure the realisation of her super- 
power station ideas here; that is but part of her plan 
defeated. She looks to secure large business in France 
under the Loucheur-Rathenau agreement, but even that 
does not by any means satisfy her desires, and by moral 
power, will power, or whatsoever other influence 
we please to call it, she plans to secure the 
lion’s share in the reconstruction of Russia. Now 
this is a prize worthy of a contest. There are 
other great manufacturing and _ concession-working 
nations besides Germany, and they will do well 
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to watch their interests, or Germany may realise her 
dreams of economic conquest and world industrialisa- 
tion far more quickly than they may think possible. 
Germany, with -her. industrial magnates acting as her 
plenipotentiaries, will do well to recognise that Britain 
and America have vast manufacturing productive and 
constructive capacities. Press dispatches from France 
suggest that Herr Stinnes, in his plans for Russian re- 
construction, has, in conjunction with Herr Rathenau, 
advanced, as the basis of negotiations recently begun 
in London, the idea that ‘‘ Great Britain, the United 
States, and France’’ will form ‘‘ with Germany a con- 
sortium for the economic reconstruction of Russia.’’ 
We Allies are to find the money, transport, and raw 
materials for Germany, in order to ensure Germany a 
monopoly of the manufacture and supply to Russia of 
finished articles. Metallurgical industries are to be 
prohibited in Russia in order to safeguard this German 
monopoly! Russia’s future as an industrial nation is 
to be sacrificed to the ambitions of Germany. Yet her 
requirements in such directions are bound to be vast 
beyond all possible present-day conceptions as years 
pass by. 

The profits from the German undertakings in Russia 
are to be shared between the Powers forming the con- 
sortium in such a way as to ensure the payment of war 
reparations. Think of it all! Germany is to be loaned 
the money to develop her industries, and to prevent the 
development of those of other countries, in order that 
she may be able to pay the price of her misdeeds! Of 
course, there would be a moratorium in order that the 
plan could be put into execution “* as a trial.’’ And if it 
failed—what then? The Paris report that tells us all 
these interesting Stinnes-Rathenau things, winds up by 
pointing out that this is a German scheme—a remark 
that fairly takes our breath away. Who would have 
thought it? Then further and finally, ‘‘ similar schemes 
have already been mooted by friends of Dr. Rathenau, 
notably by Herr Deutsch, a director of the Allgemeine 
Elektricitats Gesellschaft.’’ Again, who would have 
thought that? Well, we frankly confess that we should, 
and that is really why we are referring to the subject 
here and now. Unless the whole British electrical indus 
try is thoroughly wide-awake and energetic and 
possessed of a spirit of large enterprise, German in- 
terests may gain their ends in France and Russia too. 
lt is not enough to hope for their electrical defeat in our 
own islands. The reconstruction of Russia, when 
it really begins, will be largely electrical, and there 
ought to be men in British electrical life ready to play 
their part and grasp the opportunities. 








So serious and so widespread was 
the effect of the Great War upon the 
markets of the world that scarcely a 
country could be named with which 
British trade did not experience 

severe reverse or an almost complete 
Many of the best of Britain’s former 
customers were gradually transformed into creditor 
nations, whilst with some other countries interchange 
dwindled practically to vanishing point, Yet through- 
out that period of measureless difficulty to the trader, 
business with one market fluctuated but little with 
regard to values; in fact, the British Empire as a whole 
not only maintained its position in the market in ques- 
tion, but even increased its share from 53 to 57 per 
eent. That market was India. 


Britain’s 
Greatest 
Market. 


either a 


stoppage. 


Some very striking 
figures may be quoted here: In 1913, the United 
Kingdom shipped to India over £70,000,000 worth 
of goods of home produce, of 
£67,000,000, 7.e., 96 per cent., 
factured articles. 


which no less than 
represented manu- 


In the year 1917 the figures were 
£60,000,000 and £57,000,000 respectively; in 1919, 


£70,860,000 and £67,100,000. In 1913, 16 per cent., 


and in 1917, 13 per cent. of the exported manufactures 
of the United Kingdom were shipped to India. 

Somewhat later figures live been-published by the 
Government of India,’ according to which, in the twelve 
months ended in March, 1920, the value of India’s 
imports of merchandise (exclusive of Government 
stores) from the United Kingdom amounted to 
£105,000,000. Truly, therefore, India would appear 
to be a promising market. For the foregoing reasons, 
exceptional interest attaches to the review by Mr. T. M. 
Ainscough (H.M. Senior Trade Commissioner at 
Calcutta) of the conditions and prospects of British 
Trade in India, which is summarised on another page. 
Having regard to the possibility of a-.,protectionist 
policy being generally adopted -in India, Mr. 
Ainscough’s remarks on the advisability of opening 
branch factories may be studied with some advantage, 
even by those manufacturers whose plans have hitherto 
been frustrated. 





Ir must be at least ten years since a 
great scheme was brought forward for 
the utilisation of the Imatra falls of the 
Vuoksen in connection with the pro- 
posed electrical transmission of power 
to Petrograd, and, among others, Belgian concerns were 
interested in the project. The control over the falls, how- 
ever, now lies in the hands of the Finnish Government, 
which contemplates proceeding with the work of in- 
stallation at some future date for the supply of light and 
pewer in Finland, including the working of the State 
railways. In this connection attention may be drawn 
to the fact that Swedish hydro-electric experts recently 
paid a visit to Finland for the purpose of inspecting the 
site of the projected hydro-electric works, the party in- 
cluding Mr. Ekwall, engineer and principal of the 
Hydro-Electric Administration in Sweden. Mr. Ekwall, 
in the course of an interview with a Stockholm news- 
paper, is reported to have stated that before the war 
the question of the use of the power of the Imatra was 
ripe, and a big scheme with this object in view was pre- 
pared by the Hydraulic Construction Bureau at Stock- 
holm under the guidance of Prof. Richerts. Since then 
the Finns have worked out an alternative project, and 
Mr. Ekwall has been given the honorary commission to 
solve the problem. This concerns the utilisation of the 
enormous water powers of the Vuoksen, which, after the 
regulation of the Saimen, are expected to yield from 
600,000 to 700,000 h.p., whereas the Swedish works at 
Trollhattan at present only furnish 100,000 h.p. Con- 
cerning the question as to the present attitude of Fin- 
land towards the transmission of power to Petrograd, 
which was chiefly the basis of the original scheme, Mr. 
Ekwall does not feel disposed to express any opinion 
as the matter is of a delicate nature, and is also partly 
of a political character. The present scheme aims at 
the utilisation of 150,000 h.p. in the first place, which 
would be consumed in rinland, although it is considered 
that it would be more economical to install plant for 
300,000 h.p. at the beginning. 

It has transpired from other sources that opinions are 
divided in Finland as to the participation of Russia in 
the matter of the utilisation of the Imatra falls. In 
some quarters this idea is entirely rejected, while in 
other circles it is pointed out that Finnish-Russian co- 
operation would be of advantage to Finland and would 
strengthen her position. It is considered to be quite 
certain that the Russian capital as well as the whole of 
the North-Western district is dependent to a high degree 
upon the power of the Vuoksen, and it is said that the 
Russian industries which have been developed in this 
district on the basis of cheap supplies of English coal 
are in great need of electric power, whilst no large 
sources of power other than those in Finland are avail- 
able. It is, therefore, deemed to be only natural that 
the colossal sources of power of the Vuoksen are attrac- 
tive also to the Russians. 


The Imatra 
Falls and 
Russia. 
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lus difference between natural history’? and 
natural philosophy,’’ Lord Kelvin used to say, is 
casurement. Until precise methods of measurement 
re devised and applied, an art remains an 
art’? and not a science. Scientific methods 
re essentially methods involving measurement. But 
easurement alone is not sufficient to constitute a 
ience; the data obtained by measurement must be 
wrectly interpreted. Thus it is necessary (1) to devise 
ethods of measurement, and (2) to ascertain the mean- 
ig of the measurement, in order to place a subject on a 
ientific footing. 

Doubtless every art is capable of being subjected to 
easurement, but many still remain in the stage of 
iess-work. This is largely true of the management 
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Fic. 1.—Sates CORRESPONDENCE OFFICE. 


of manufacturing industries. Successful management 
necessitates the production and sale of goods at a lower 
uclusive cost than the price obtained for them. The 
latter is a known figure; the former is the resultant 
of very many factors—raw material, labour, works 
ind establishment charges, and selling expenses. Un- 
less all these factors are ascertained by measure- 
tuent, the managers must necessarily arrive at their 
values by processes of estimating, not to say guess- 
work; and if the values are consequently known 
only approximately, accurate deductions from such 
data are quite impossible. But if each item that 
woes to make up the cost of the finished product can 
be definitely measured, the situation is completely 
changed; scientific method can be substituted for 
upproximation and ‘‘rule of thumb,’’ and _ corréct 
inferences can be drawn from the ascertained data. 
lf, moreover, the measurement is continuous, so that 
iresh data are available every month, week, or even 
day, a continuous watch can be maintained over the 
manufacturing processes, and the effect of every change 
n method of manufacture, every hitch in the routine, 
every variation in the quality of workmanship or 
inaterial, can be identified and duly appraised. 

This seems a high ideal at which to aim; but one 
ould always have am ideal_and strive to approach it. 
(;ranted that in many industries the conditions do not 
permit of the close detailed costing that is necessary 
r this purpose, the fact remains that other industries 
illow of it, particularly those in which large numbers 
of articles of a few standard types are manufactured 
n repetition lines. Our purpose in this article is to 
rive a brief description of a factory in which the prin 
iples to which we have referred are carried out to the 
fullest possible extent with the most beneficial results. 
"he factory is that of the Midland Electric Manufac 
‘uring Co., Ltd., of Birmingham, which we recently 
vere privileged to visit; this.company manufactures 
ironclad switchgear for pressures up to 500 volts and 
for currents from 10 to 200 amperes, and confines its 








ioskaliens strictly to a limited variety of standard 
groups—some 16 or 17 in number. 

The business was founded in 190d, and in the early 
days it largely consisted in the manufacture of switch- 
boards and distribution boards, in which a notable 
feature was the well-known ‘‘ Kantark’’ fuse. The 
outbreak of war, however, led to concentration on 
ironclad switchgear, for which there was an immense 
demand, and in 1916 the premises were considerably 
extended; at the same time the manufacturing 
inethods were radically changed, and the managing 
director, Mr. W. L. Barber, decided to adopt a compre- 
hensive system of records and accurate costing—in a 
word, to apply scientific method to every branch of the 
business. An immense amount of time and labour was 
devoted to the organisation of the system, which was 
gradually developed and brought to completion in 
1919. 

Before dealing with this aspect of the business we 
shall give some particulars of the works, to which the 
accompanying illustrations relate. The company has 
secured the ownership of the whole of the block of which 
the works form a part between Barford Street and Rea 
Street,. and plans have been prepared for successive 
extensions in accordance with perfectly definite aims, 
the buildings being laid out and positions allotted to 
the gangways and even the individual machines. But 
after a certain amount of progress had been made, 
bringing the area occupied up to 24,000 sq. ft. in 
1920, the Rent Restriction Act came into force, and, 
by prohibiting the removal of the dwelling-houses 
which stood on the site, brought the extensions tempo- 
rarily to a standstill. As it happened, the urgency of 
the need for extensions was relieved by the sudden col 
lapse of trade towards the end of last year, and the 
existing accommodation suffices for the immediate needs 
of the business at present. The works are laid out on 
modern lines, a single storey with saw-tooth roofs, and 
the freehold site which the company has acquired for 
their development has a total area of 70,000 sq. ft. 
It is intended eventually to utilise the whole of this 
area. 

The stores are situated in Rea Street, where all raw 
material is weighed and examined on delivery. The 





Fria. 2.—Toon Room. 


principle adopted by the company is to purchase all 
components which can be made to better advantage in 
other works: such are iron and brass castings. screws, 
porcelains, and hot-pressed metal parts. Much use is 
made of extruded brass strip in special profiles to suit 
the requirements of the work, and brass castings are 
being replaced by this material and hot stampings 

As many of the cast switchboxes are of large size, and 
are delivered in large quantities, roomy iron bins and 
racks are provided for their storage. ‘‘ Components ”’ 
form the basis of the whole manufacture, and as over 
D 
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3,000 different components are required for the com- 
pany’s standard products, a correspondingly ample 
provision of wooden shelving, &c., has been made. 
Components and finished products are handled in 
trucks on skids, moved about on trolleys, which can 
be brought under them and raised to lift the skids 
clear of the floor. The whole of the components are 
housed in the above-mentioned store. 

Between the Rea Street dispatch 
department on Barford Street are the various work- 
shops where the individual components are manufac- 
finished assembled. 


stores and the 


tured and the products are 





Fia, 3.—View iN MACHINE SHop. 


Throughout the works (which are driven by electric 
power derived from the Corporation mains) the utmost 
use Is made of templets and jigs, some of which are 
very elaborate, and a large tool shop is provided for 
their preparation and storage. Much use is made of 
special-purpose machines and labour-saving devices ; 
for example, where brass parts are attached to porce- 
lains, the screws are inserted and driven home in some 
cases by self-feeding machines, and in others by auto- 
matic hand Enamelled parts are 
sprayed or dipped, and stacked on trucks, which are 


screw-drivers. 


"ig. 4.—M.E.M. Giasaow Ironciap DousLe-roLe Switcu. 


wheeled bodily into the gas-heated ovens. 
lighter parts are formed to shape by stamping and 
pressing, and numerous machines are provided for this 


Many of the 


purpose; capstan lathes, &c., are also freely used. 

The works are heated with a system of hot-water 
piping, and are well lighted and ventilated. 

Special consideration is given to the physical com- 
fort of the workpeople and to their various methods of 
recreation in their leisure time; the arrangements for 
the latter are entrusted to the hands of committees, on 
which the supervisory staff is represented to provide a 


link with the management. ‘Tea is provided daily for 
the whole of the employés at a nominal price, and 
facilities for warming and cooking food are placed at 
their disposal. Lectures, concerts, &c., are periodi- 
cally arranged, and are well attended. So successful 
have been the endeavours of the management to develo) 
and maintain harmonious relations with the em- 
ployés, that ‘‘labour troubles’’ are practically un- 
known in these works. 

The accompanying illustrations show some of the 
most typical products of the company. Throughout 
the range of its manufactures the Admiralty practic 


Fic, 5.—Paragon Ironciap Dovusie-poLty SwitcH or LIGHTER 
Tyre For Factory Use. 


is followed of insulating with mica and porcelain, the 
switch parts being mounted on steel rods or bars with 
mica insulation; special attention is given to ease 
of assembling and facility of access, the requirements 
of the installer being kept in view. The fuseboard 
shown in fig. 6 can be easily disassembled in 10 
In that shown in fig. 7, each of the fuse 
banks can be pulled forward and turned over for 
wiring, or entirely removed after withdrawing two 
With each fuseboard a record of the correct 
fuse-wires is enclosed. Simplicity of construction is 
a marked feature of the designs; for example. a small 
which are self 


sect mas. 
screws. 


cut-out box consists of two castines. 


Fic. 6.—M.E.M. Ironctap Douste-pote FusesoarD, 30-AMPER! 
Ways, DISASSEMBLED. 


hinging and self-locking, so that no machining is re 
quired, and when it has been enamelled it is complete 

New designs are considered by a committee of head 
of departments, and are thoroughly tried out befor 
manufacture is resolved upon. In the drawing-offic: 
highly systematic methods are adopted; every compo 
nent is drawn on a separate sheet of standard size, the 
tracing of which is filed conveniently for reference 
blue prints being used in the shops When a design 
has been adopted, the mechanism is mechanically tested 
exhaustively, a switch, for instance, being closed and 
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opened as many as 500,000 times. The method of 
production of each part is then settled, time studies 
\eing carried out and a standard working time arrived 
t, to which are added allowances for incidental opera- 
ons and for rest, and these times, when once deter 
ined, are never changed unless the method of produc- 
ion or the design is changed. A premium bonus 
vstem is in force, under which the workman is 
edited with half the time saved on the standard time 
llowance ; this system has proved very satisfactory 
» both parties. 

In addition to the committee on design, there are 
eriodical meetings of the heads of the staff to discuss 
watters which arise, and sub-committees to which 
pecific questions are referred for investigation, a pro- 
dure which has proved most helptul. 

Turning now to the system of records adopted in the 
orks, we must say at once that a complete account 
f it would occupy far more space than we could 
evote to the subject; we have never met with an 
jually elaborated system in practical operation, or 
ideed anything approaching it, and in order to 
cquire an intimate knowledge of its working many 
iys would have to be spent in studying the details 
f the system. We shall therefore confine our atten- 
on to an outline of the scheme. The criticism that 

is unduly elaborate is met by the reply that it has 
thie iently fulfilled its purpose, and has materially 
educed the cost of production. Within the last two 
ars so marked an improvement has taken place that 


Th 


qinaeaa 





hig 7.—M.E.M. Ikonc tap Tripte-PoLe Fusesoarp wirH LOU 

MPERE WAYS, SHOWING ONE OF THE Fuse BANKS PULLED OU1 

rHE TELESCOPIC CARRIER AND SWUNG OVER FOR ACCESS AND 

Virinc. THe Simpriciry or Entire Removal or THE Fuse 
BANKS IS ALSO SHOWN. 


‘ix men can now produce the same output as previously 
equired ten men, and the costing system is of such 
nature that the products.are effectively controlled as 
yards both price value and quality. Every batch of 
rticles which passes through the works is carefully 
sted, and any variation of costs is at once brought 

light and investigated by the Costs Committee. 
ich variations may be due to a variety of causes—the 
ippage of a machine, the absence of a foreman, 
iterial of lower quality, &c.—and in every case the 
‘use fs sought and traced home to its origin. 

In carrying out the system, the accountant’s office. 

e works manager’s office, and the material planning 
fice are mainly concerned. The last two are situated 
the works, and, in addition, each foreman has an 
‘hee fitted with racks for cards and provided with a 

elephone. 






The ideal aimed at in conducting the business is that 
all goods shall be delivered at once from stock, and this 
is so far achieved that 75 per cent. of orders are filled 
in this way. Hence it is necessary to maintain a stock 
of each item, which is never allowed to fall below a 
certain minimum before a fresh batch is put in hand. 
This involves the issue of a “‘ sanction ’’ for a quantity 
which, in the case of the smaller devices, comprises 
many thousands of eomplete switches or fuses. The 
requisite supplies of raw material, castings, screws, 
&e., are ordered to comply with the sanction—raw 
iaterials are never ordered for stock, but only for a 
definite ‘‘ sanction ’’—and work is commenced on the 
components, which pass into store as they are com- 
pleted. The term *‘ con ponents ’’ is not restricted to 
individual parts; porcelains fitted with fuse-clips, for 
example, whilst built "up of components, themselves 
become components for the assembly shops. No works 
order is’ released until all the necessary material is 
ready in stock, and in this respect, as in many 
others, the material planning office, which is regarded 
as the ** brains of the works,’’ plays an important part 
The purchasing department sends a copy of each 
order to the stores receiving office, where the incoming 
materials are checked ; corresponding vouchers are 
forwarded respectively to the records office, and to 
the material planning office, where a card index of 
details for each of the 16 sanctions now in progress 
is kept, and where the staff is able to trace the exact 
location of all materials and components and the pro- 
gress made with each works order. The completion of 
every batch of products is reported to the material 
planning office, which releases them for sale by order 
to the dispatch department Or ilsses them into stock 
as the case may be. 

When a works order is released for fulfilment, the 
whole of the components required by each workman are 
conveyed to him, with the appropriate ‘‘tally,’’ and 
he wastes no time in journeys about the works. Several 
inspectors are constantly on duty to ensure that avoid- 
able delays shall not occur. 

All tools are controlled by a system of card indexes, 
which shows not only the purpose of a tool, but also 
its condition, and its position at any time; the pre- 
liminary study carried out by the production engineer 
not only determines the time to be allotted to each 
operation, but also specifies the tools, jigs, &c., that 
will be required by the operator. All workmen’s time 
is booked up to specific jobs, and idle time is all 
checked; the amount of time saved, and the cor- 
responding bonus earned (almost invariably the work 
is done in less than standard time) are entered on 
cards, which also provide for the allocation of, the 
** burden ’’—standing charges which in the aggregate 
vary little with the output of the works, but which vary 
considerably in respect of each job, in accordance with 
the time spent on it, and with the number of items over 
which they have to be distributed. 

It is here that the system reaches its highest develop 
ment; unless the expense burden can be accurately allo- 
cated, the true cost of the products cannot be correctly 
ascertained. But in these works the subject has been 
closely studied, and the data used are constantly being 
revised and checked in the light of actual results; every 
line of work is accurately costed to a minute fraction of 
a penny, so that the management is constantly kept in- 
formed as to the actual position, the progress made in 
reducing costs from week to week, and the opportuni- 
ties that remain open for improvement. The reduction 
in labour of 40 per cent., already mentioned, due to 
the operation of the system, in itself would justify its 
introduction. 

Seeing that the annual expense burden which is to be 
distributed over the whole of a year’s output cannot be 
accurately known in advance, it is necessary to base it 
upon previous results, and to make such allowance as 
experience and judgment show to be necessary. If the 
output is increasing, naturally the burden per item 
diminishes, and vice versa. This is the most difficult 
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part of the system to operate, but in these works the 


methods devised for dealing with it have been 
highly elaborated, to such an extent, in fact, that the 
cost accounts are balanced from week to week, and any 


Thus the man- 


very 


discrepancy is at once brought to light. 
agement knows at any time not only whether the busi- 
ness is being carried on at a profit, but also the rate of 
profit which is being earned. In n.any businesses it is 
impossible to gauge with certainty the results of the 
year’s trading until the year is complete and the ac- 
counts have been made up—a vastly inferior position to 
be in. That a large costing and accounting staff, and 
an elaborate system of card indexing and card record- 
ing, are necessary goes without saying; but the com- 
pany is satisfied that the system is not merely well 
worth the trouble and expense involyed—it is indispen- 
sable to the obtaining of the maximum production at 
the minimum cost. 

Similar orderly methods are pursued in the external 
relations of the company; every order is dealt with in 
such a manner that the date promised for delivery is 
kept in view, the actual progress made in filling it is 
constantly known, and at every stage any inquiry that 
the customer makes can be at once replied to. Machines 
are freely used for computation, and every process is 
more or less self-checking. Prices are catalogued in 
£ and decimals of a £ for foreign purchasers, to facili- 
tate quick conversion into local currency in accordance 


with the exchange rate of the day. 









The latest development in a technical sense is the pro 
duction of a new range of switches, together with man, 
improvements on the existing patterns of fuse and dis. 
tribution boards. All switches are put through a flas| 
test at 2,000 volts. Special care is taken to ensure 
that the finished products reach the customer in good 
order ; small articles are packed separately in cari 
board cartons labelled with the capacity and voltage o| 
the contents, whilst larger ones are wrapped in brow 
paper and labelled. The output of finished product 
is two to three tons daily, but owing to the precisio 
and order with which the work is carried on, there 
no sign of hurry or confusion in any part of the works 
lt should be observed that although the organisation 
s» highly developed, the system in no way restricts th 
introduction of new designs or the improvement of olij 
the advantages of standarisation in expeditin 
output are secured without the sterilisation of inventiy 
A tour of the works, and an inspection 


ones > 


ingenuity. 
their organisation, is an experience of great interes! 
and leaves the impression that scientific management 
not here a mere fetish, but an ideal at which the con 
pany continually aims; nothing, indeed, struck 
more than the keen interest displayed by the leadir 
members of the staff in the working of the system, ar 
the pardonable pride with which they demonstrated its 
efficiency. But 
study the details of the system may be warned that 
cannot be done in a day. 


anvone who obtains permission to 





THE SCAR HOUSE HYDRO-ELECTRIC SCHEME. 


BRADFORD WATERWORKS 








300-KVA INSTALLATION, 











Tue Bradford Waterworks Committee possesses storag: 
reservoirs for water supply in the Valley of the Nidd, 
and recently it has found necessary to con- 
struct a further reservoir at Scar House, near the head 
waters and just below the existing Angram Dam, in 
order to provide additional storage capacity. 

The construction of the new reservoir involves the 
building of a very large and important masonry dam, 
which will be known as the ‘* Scar House Dam,’’ and 
in order to provide the necessary energy to operate the 
cranes, blondins, crushing plant, and various machinery 
involved in this construction, Mr. Lewis Mitchell, 
M.Inst.C.E., F.G.S., waterworks engineer to the Brad- 
ford Corporation, with characteristic foresight, 
ceived the idea of utilising the water flowing from the 
Angram Dam Reservoir to hydro-electric 
plant for this purpose. The water from Angram flows 
into the River Nidd, and about two miles down stream 
from the Angram Dam it is conveyed from that stream 
into the Rainstang Tunnel, through which the water 
passes to the Bradford service reservoirs. 

Messrs. Vickers, Ltd., secured the contract for carry- 
ing out this work in November, 1920, and the ‘inau- 
guration of the plant took place on December 7th 

The two Francis turbines installed were made by 
Vickers, Ltd., at Barrow-in-Furness, to the 
designs of their associated firm, Ateliers des 
Charmilles S. A., Geneva (late Piccard Pictet), and each 
is designed to operate under a net head of 168 ft., 
giving an output of 295 b.h.p. and a discharge of 19.5 
cu. ft. per sec. at a speed of 1,000 r.p.m., but owing to 
the possible variations in the water level in the Angram 
working 


been 


con- 


operate a 


Messrs. 
Messrs. 


Reservoir, the turbines 
under a head of 207 ft., giving the same output but a 


are also capable of 


correspondingly reduced discharge, or under a head of 
148 ft. with correspondingly reduced output. 

The guaranteed efficiency under a net head of 168 ft. 
was as follows, subject to a tolerance of plus or minus 
2 per cent.:—At full load (295 b.h.p.), 79 per cent. ; at 
£ load, 80 per cent. ; at }? load, 79 per cent. ; at 4 load, 


76 per cent.; but when tested recently the efficiency of 
the turbine at full load worked out at 86.5 per cent. 
The turbines are 


governed by two oil-pressure 





governors (Piccard Pictet patents), which work each in 
conjunction with a relief valve ; that is to say, each tur 
bine has its own governor and its own relief valve owing 
to the considerable length of the pipe-line used. The 
result of this is that, if the load is suddenly thrown off, 
the relief valve opens very quickly, beginning to open 
before the governor commences to close the turbine 
gates, after which the relief valve closes very slowly, 
taking between 80 and 100 seconds to do so after open 


ing in from 2 to 3 seconds, thus ensuring that the ove 








Fig. 1.—ExtTerionk OF GENERATING STATION, 


pressure in tlie pipe-line will not eaceed about 14 p 
cent. of the final static head. 

The general arrangement of the generating sets 
well shown by figs. 2 and 5. 

In the power house each of the water turbines dri 
by means of a semi-elastic coupling, an open type thi 
phase generator with an over-hung exciter; each ! 
chine is capable of giving a continuous output of 25° 
kVA at 0.8 power factor, 2,400 volts, 50 cycles, 1,00 
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r.p.m., and each generating set has been tested at an 
wer-speed of 80 per cent. The excitation ‘voltage is 
110, and the efficiency at full load and 0.8 power factor 

each generator is 93 per cent. A flywheel is pro 
ided for each generating set in order to prevent the use 
of the more expensive electrical machines which would 
« necessary if the whole of the flywheel effect required 
ere embodied in the rotating members of thé alter- 
ators. 

The energy is conveyed to the switchboard by 
ingle-core, rubber-insulated, 3,300-volt Association 


Fic. 2.—InTER1orR or Power House. 


vrade cable made by Messrs. W. T. Glover & Co., who 
have supplied all the cable connections needed for this 
contract. The six-panel switchboard, by the Metro- 
politan Vickers Electrical Ce.. comprises a synchronis 
ing bracket, exciter cubicle (controlling the two ex 
citers), two generator cubicles, two feeder cubicles (each 
of which is capable of dealing with the full output of 
the station), and, finally, a voltage regulator and light 
ing cubicle. The lighting supply for the power house 
is furnished by a 0.5-kVA, single-phase transformer. 
The apparatus on the two outgoing feeders comprise 
isolating links, choking coils, and lightning arresters. 

The whole of the electrical equipment in the sub 
stations was supplied by the Metropolitan Vickers Elec- 
trical Co., Ltd. 

Sub-stations Nos. 1 and 4 are duplicates of one an 
other as far as equipment is concerned, although the 
position of No. 4 is not as yet settled, as it depends 
upon the final choice of the quarry site. Each of ‘the 
sub-stations contains four 50-kVA, 3-phase_ trans- 
formers, with a ratio of 2,200/440 volts. They are 
star/star connected and oil-immersed in corrugated 
sheet-iron tanks of the self-cooled type. Each of these 
two sub-stations will contain the necessary isolating 
links, lightning arresters, and choking coils on both 
the h.p. and l.p. sides. As regards switchgear, on the 
h.p. side there are four 50-kVA transformer cubicles, 
while on the l.p. side there is a three-panel switchboard, 
two panels of which will each control two 50-kVA trans- 
formers, and the third panel will deal with one 50-kVA 
und one 200-kVA feeder. 

Sub-station No. 2 has to supply power to the work- 
shops and blondins, &c., as well as to a proportion of 
the cranes on the dam; it is of larger capacity than 
sub-station No. 1, though in general arrangement it is 
very similar. It contains five 50-kVA_ transformers 
ind five h.p. transformer cubicles. The l.p. switch- 
board consists of four panels, two of which each con- 
trol two 50-kVA transformers, while the third deals 
with one 50-kVA transformer and one 100-kVA feeder, 
and the fourth panel with two 200-kVA feeders. 

Sub-station No. 3 is of a different character from the 
others, because it is intended solely for lighting. To 


meet the requirements of the Bradford Corporation 
Waterworks engineers on the site, the lighting is to 
be done at 110 volts direct current, and the sub-station 
comprises the following equipment : 

The h.p. line is brought in to a cubicle which con- 
trols a 25-kVA transformer that feeds a 20-kW motor 
generator, which can either charge the battery or 
supply energy for lighting direct. As a stand-by and 
for use when the water turbine is not running for any 
reason, a belt-driven 20-kW generating set is provided 
with a 35-h.p. Vickers-Petter’s semi-Diesel engine 
fitted with an electric starter and 
compressed air apparatus, to run on 
crude oil; this generating set is 
also capable of either charging the 
battery or supplying the lighting 
circuits direct. 

As an annexe to this sub-station 
there is a battery room containing 
60 Chloride accumulator cells in 
glass boxes, which, when fully 
charged, will give a discharge of 979 
ampere-hours in ten hours to a final 
pressure of 1.83 volts per cell, 816 
ampere-hours in five hours to a final 
pressure of 1.78 volts per cell, or 
(01 ampere-hours in three hours to a 
final pressure of 1.75 volts per cell. 
The ampere-hour efficiency of the 
battery is 90 per cent. at all rates, 
while the watt-hour efficiency is 75 
per cent. at the ten-hour rate. 





Portions of the pipe line between 

the power house and the Angram 

Dam are shown in figs. 3 and 4. 

There are two connections to the 

Angram Reservoir, and an air valve is_ provided 
to free any air which may collect in the pipe, and 
to allow the escape of air when the pipe is being 
filled; this valve also prevents the formation of a 
vacuum in the pipe-line if the latter is emptied too 
quickly. The 30-inch diameter pipe is approximately 
312 ft. long; following this, there is a section approxi- 
mately 1,484 ft. long of 35-in. hore pipe 3/16-in. 
thick ; this, again, is followed by a section approxi- 
mately 1,488 ft. long of 33-in. bore pipe, while the 





. 


‘ey 


Fic. 3.—PortTion or Pire LIne 


final length is approximately 1,491 ft. long and the 
total length of the pipe-line is 4,775 ft., the pipes 
being of the mild-steel welded type with flanges riveted 
on to them. 

Concrete anchor blocks, anchoring rings, and ex- 
pansion joints are provided, and the pipe-line is sup- 
ported on rubble masonry piers and concrete saddles, 
free movement being allowed for by inserting tough 
brown paper served with black lead and tallow between 
the pipe and the concrete saddles, The pipe-line in its 
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course to the power house follows approximately the 
path of the River Nidd, 
temporary wooden bridges being erected at the cross- 
ings. The pipes after erection were painted with 
special paint supplied by Messrs. Products, 


Ltd. 


which it crosses five times. 


Cuirass 








Fig. 4.—ANGram Dam anp Portiow ov Pire Lane. 


A maximum movement at the eXpansion joints, dur- 
ing this autumn when the pipe was empty, has been 


observed of 33 in. during one 24 hours when it was 
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hot in the valley during tue day and very cold at night 
Just before entering the power house a small 2-in, 
drain valve is provided in the bottom of the pipe-line 
to drain the last section, if it should ever be required 
to empty the latter completely. In 
house is shut down completely for any reason a 5-in 
j a tapered pipe to a 
l5-in. pipe that discharges into the River Nidd, be 
cause in ordinary operation the water supply to thi 
City of Bradford will go through the turbines, and it 


case the power 


discharge valve is connected by 


they are not running for any reason the water suppl) 
must, of course, continue. 

In this connection it is interesting to note that 
the ordinary consumption of water from the Angran 
Reservoir is 13 cu. ft. per second over 24 hours. A 
it is required to wet as much energy as possible durine 
eight hours out of the 24, the turbines were designed 
t» utilise approximately three times the above amount 

The joints between the pipe-line flanges, which ar 
bolted together , are made with a_ rubber jointing 
material that was supplied by the loco Rubber and 
Waterproofing Co., Ltd. 

A large portion of the material for the transmission 
lines was supplied by Messrs. Electrie Trans 
mission, Ltd., wooden poles of the ‘‘A” and ‘‘ H’ 
descriptions being used. 


Twiss 


Stranded copper conductor 
ure used, and a continuous earth wire is provided 
throughout. Suitable cradles and triangular guards 
are provided where either roads or railways are crossed 
by the 2,400-volt transmission line, which is strongly 
guyed and supported owing to the heavy wind and 
weather conditions which frequently obtain at the head 
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Fic. 5.—Cross Section or Scar Houst Power Station. 


of the Nidd Valley, but there is nothing remarkable 
about it, except its simplicity. Isolating switches are 
provided on each terminal pole, at the various sub- 
stations and on each of the two terminal poles at the 
power station, so that any section or building may be 


=< completely isolated. 








Electric Vehicles for Islington..The L.C.C. has sanc- 
tioned the expenditure of £8,237 by the Islington Borough 
Council. Included in this sum is the cost of four electric 
vehicles for refuse collecting, capable of a run of 30 miles pet 
charge. The Borough Council proposes to establish a battery- 
charging station in which will be installed two 40-kW motor 
generator sets. 
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“HANDS OFF” 


THE ELECTRICAL INDUSTRY. 





Tue Institurion Lays THe MarteR BEFORE THE 
PREMIER. 

Ix our leader columns again to-day we discuss the 
German desires that reparations in kind may be per- 
uitted to take the form of electrical power stations and 
railway electrification in the United Kingdom, and the 
chemes under which it is hoped to establish a permanent 
German electrical and other manufacturing hold upon 
Russia. It is as well that the subject of reparations in 
,ind in relation to France and Russia, and the present 
nd future state of British electrical export trade, 
ould receive attention in its entirety and by all classes 
f the community, 

It is not a matter to be left in the hands of statesmen 
ind politicians—it vitally affects the interests of whole 
ommunities engaged in industry and trading. It is 

matter of the utmost seriousness for working men 
ind working women, because it threatens the British 

ianufacturing position when confidence in the future 
of our industries is most necessary for reviving trade 
id increasing employment. The subject is a most 
suitable one for co-operative action between employers 
und employed, and we are pleased to see that such 
action has been taken. We hope the whole story will 
he related by trade-union officials to their members in 
the interests of the industry that affords them their 
livelihood. It is often said that we are backward with 
regard to convincing propaganda. Here is a plain 
straightforward subject indicating beyond dispute 
where the interests of all classes lie. 

The harm done by the speech of Sir Peter Rylands 
in singling out our power supply and our electrical 
industry for attention cannot be estimated at the 
moment. Measures were promptly taken by the Press 
and by leading representatives of the industry to see that 
Ministers of State were not blind to the dangers that 
beset their path if they dallied with such projects. 

We are glad that the Council of the Institution of 
Electrical Engineers has seen fit to bring its weighty 
influence to bear upon the mind of the Prime Minister 
with regard to the matter. The statement sent to Mr. 
Lloyd George, signed by.Mr. Highfield as Presiden, is 
reprinted herewith. It will be found to deal first with 
the principle of reparations in kind and the importance 
of their not being permitted to interfere with British 
employment. It proceeds to correct the impression that 
may have arisen from the speech of Sir Peter Rylands 
that cheaper transport and power would be rendered 
available by the carrying out of the German plans. It 
emphasises the needs of the British electrical industry 
which is at present running its works in expectation’ of 
a trade revival, and the disadvantageous position in 
which it would be placed in the export markets if 
(rerman productions were officially accepted on a large 
scale, forming for them a world-wide advertisement. 
The experience of the British nation during the war 
demonstrated the need for electrical engineers of the 
lighest skill for manifold kinds of vital service. The 
Institution having had a large part to play in organis- 
ing our human scientific resources in this connection can 
justly claim the right to speak to the Premier, who did 
so much to win the war, with a voice of authority. 
The Institution, in its communication, does not mince 
matters. It uses the word ‘‘ ruzn’’ for Britain as the 
consequence of a large German electrical reparations 
pavment. 

We believe that in the views stated in this letter the 
Institution Council speaks what is in the mind of all 
“rades of its membership and acts in the interests of 
the hundreds of thousands of professional men and em- 
ployés engaged in the electrical and allied industries. 

We hope that the Government will adopt the Institu- 
tion’s advice and make a pronouncement as soon as 
possible in such clear and definite terms as shall bring 
about a complete restoration of confidence. 


(copy.) 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Founded 1871. 
Incorporated by Royal Charter, 1921. 
Savoy Place, 
Victoria Embankment, London, W.C.2. 
9th December, 1921. 
The Right Tlonourable David Lloyd George, O.M., P.C., &e., 
First Lord of the Treasury, 
The Treasury, 
Sir, Whitehall, S.W.1 
GERMAN REPARATIONS IN KIND. 

The Council of the Institution of Electrical Engineers have 
had their attention directed to certain public declarations 
and Press communications proposing that the German Repara- 
tion Indemnity should be partly provided by the construction 
in this country of generating stations and the carrying out of 
railway electrification by German contractors; and, baving 
appointed « Committee to report to them thereon, desire to 
put before the Government their considered view on these 
proposals as follows :— 

On the general principle of reparations in kind, they have 
to remind the Government that at the present time, when 
unemployment is so extensive, any reparations in kind should 
be of such a nature that they do not compete with any pro 
ductions in this country involving employment on a great 
scale of labour, both skilled and unskilled. 

With regard to the proposals that large electric power sta- 
tions should be erected and that railway electrification should 
be undertaken by German contractors, they desire to make 
the following observations: It is possible that the proposals 
for the acceptance of German plant on account of reparation 
may have arisen from a hasty impression that such action 
would confer benefits on this country in the form of cheaper 
transport and power. But if such plant is to stand as a 
contribution towards reparations its value must be debited to 
the undertakings using it. In no other way can such value 
be put to the credit of National indebtedness. There is, 
therefore, no good reason to suppose that the use of German 
plant obtained in that way would result in the users of it 
being able to give a cheaper service than with new equipment 
of British manufacture. 

There are, however, other considerations which my Council 
desire to urge. ‘The electrical industry in this country 1s at 
the present time suffering from a grave lack of employment in 
all branches, but nevertheless many works are being run in 
the expectation of a trade revival. Should it be decided to 
accept German machinery on a large scale, there is no doubt 
that a large additional amount of unemployment would imme- 
diately result, and that both the workpeople and technical 
staffs at present being kept together would be disbanded. 
Moreover, the effect of the acceptance for the public service 
of this country of electrical machinery of German manufac- 
ture would be a world-wide advertisement for such goods, and 
would fatally diminish the present prestige of British electrical 
goods, with most serious effects on our export markets. 

The experience of the war showed the necessity of this 
country having a large number of highly skilled and trained 
electrical engineers available, and the members of the Insti- 
tution of Electrical Engineers were called upon during the 
war to undertake work for the nationa! forces requiring the 
highest skill. 

A proposal which would have the effect of crippling many 
of the most important electrical manufacturing concerns and 
leaving this country dependent for electrical services upon 

‘erman industry would result in discouraging the training of 
ele ‘trical engineers for what, in war time, is a vital neces- 
sity. 

In view of the points briefly set out above, the Council of 
the Institution of Electrical Engineers, representing all 
branches of the electrical industry, desire to urge most 
strongly on H.M. Government the disastrous consequences 
which would ensue to the industry if electrical construction 
in this country on an extensive scale is entrusted to German 
manufacturers. Any possible immediate advantage antici 
pated by the proposers of the scheme of reparatior could not 
off-set the ruin of those industries in this country which are 
engaged in the manufacture of steam turbine plant and heavy 
electrical machinery, both of which had their sole origin in 
British science and inventiveness. 

The Council of the Institution trust that in view of the dis- 
cussions which have been published, H.M. Government will 
remove the great uncertainty which has been created in the 
industry by an immediate statement that such proposals will 
not be entertained. If, however, proposals of the kind should 
be considered by the Gove rnment, my Council ask that they 
should be given an opportunity of being heard by yourself or 
the Chancellor of the Exchequer before any action is taken. 

T am, Sir, 
Your obedient servant, 
(Sgn.) J. S. HIGHFTELD, 
President. 
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The matter has also been dealt with by a meeting of 
representatives of the Joint Industrial Councils and 
other bodies in the electrical industry, as the following 
quotation from the Dazly Te legraph (December 14th) will 
show :- 


‘* With reference to the suggestions made that the German 
reparation indemnity should be partly provided by the con- 
struction in this country of generating stations and the carry 
ing out of railway electrification by German contractors, a 
meeting has been held representative of the Joint Industrial 
Councils and other bodies in the electrical industry, and com- 
prising therefore both the trade unions’ and the employers’ 
side of these matters, at which the subject was discussed. A 
resolution adopted by the meeting called * attention of the 
Government to the irreparable injury which would be done 
to the British electrical industry now and in the future if 
any such proposals were seriously entertained, and which if 
put into effect would result in the closing down of important 
electrical works in this country and consequent increase of 
unemployment.’ The conference further invited the Govern- 
ment to make an immediate and unequivocal stateinent that 
acceptance of reparation payments by handing over such pub- 
lic service works to German contractors will not be enter 
tained.’”’ 








AN ELECTRICAL REVIEW OF E.-H-P. 
TRANSMISSION,” 


BY R. BORLASE MATTHEWS, 
Wh.Ex., A.M.Inst.C.E., M.1LE.E., F.R.Ae.S. 


(Concluded from p. 797.) 

(IL.) The Mechanical Construction of e.h.p. Lines. 
WHILE there does not seem to be any official definition, on 
the Continent, all lines operating at 40,000 volts or over, are 
usually classed as extra-high-pressure. At a conference 
held at Brussells in 1920, an attempt was made to standard- 
ise the line voltages as 45,000, 60,000, 30,000, 100,000, and 
120,000 volts, with proportionately higher voltages at tha 
generating stations. However, this proposed standardisa- 
tion did not meet with the approval of the French engineers, 
and seems to be as vet undecided. A fundamental factor 
underlying this question is the relation between the pressure, 
the length of the line and the amount of power to be trans- 
mitted. With these main variables, and also associated with 
them a number of minor variables, it is little to be wondered 
that recent discussions have thrown into relief the extreme 
complexity of the matter. Of course the main object is to 
obtain a design of line, that not only functions properly, but 
also operates economically. The cost price of the transmission 
must, of course, be as low as possible, taking into account 
the losses of energy and the annual overhead charges for 
depreciation, operation of the line and of the necessary sta- 
tions. French engineers have attempted to design the ideal 
line on a mathematical basis, not, however, with much success, 
as there are so many variables, not the least of which is the 
fluctuations of market prices of materiais. On account of the 
cost of installation, maintenance, and consumption of syn- 
chronous condensers, Lavenchy, in his paper, favours aiming 
at a power factor lower than unity, even though a high 
power factor would reduce the line losses and the necessary 
capacity in kilo-volt-amperes of the transformers and alterna- 
tors. As regards the maximum power which can be trans- 
mitted by a three-phase line for a given voltage, Blondel is 
quoted as having demonstrated that, all other things being 
equal, the maximum power that a line can transport is pro- 
portional to the square of the voltage at the generating ex- 
tremity. Continental engineers seem to have adopted Lord 
Kelvin’s rule, as a first approximation in deciding the most 
economical section of a line, viz., as that for which the 
annual interest and depreciation on the conductors and such 
part of the supports, &c., as varies with the section of the 
conductors are equal to the price of the energy consumed 
annually by ohmic losses. This rule does not of course take 
into account possible future expansion of supply. Further, 
pole costs often increase out of proportion as the conductor 
section increases, hence the cross section finally selected is 
usually a trifle less than that called for by the application of 
the rule. Based on Still’s (U.S.A.) formula, Lavenchv has 
prepared an interesting abacus, which quickly indicates the 
required voltage for the transmission of a given amount of 
power over a given distance, e.g., if 26,000 kW has to be 
transmitted 280 km. (175 miles), the abacus gives the re- 
quired voltage as 115,000. 200,000 volts is considered to be 
the present practical limit of pressure for transmission under 
European conditions Even this pressure would only be 
advocated for considerable power, with high load factor and 
long distances. 

Except for temporary work, wooden poles for transmission 
lines operating at over 45,000 volts have been superseded by 
either reinforced concrete or steel poles. The reinforced con- 


\ continuation. of notes on the recent International Con- 
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crete poles are largely employed on lines of 45,000 to 65,000 
volts. They are considered to be the type of pole which r 
quires the least maintenance. ‘Their excessive weight is, 
however, especially in mountainous districts, a serious ob 
stacle to their use. These concrete poles are made in every 
conceivable cross section. The heights of the steel poles ar 
usually 28 to 30 feet, for a 45,000-volt line carried on pin i: 
sulators; or for a 120,000-volt line with six conductors, carrie: 
by insulators of the suspended type, the heights are no 
mally 75 to 80 feet. 

Anchor poles are usually fixed at intervals of about on: 
kilometre. In this way the stringing tension of each secti 
can be adjusted independently. ; 

Most of the lines are nowadays provided with one or tv 
earth wires, in the form of galvanised steel cables. This 
ground wire not only acts as a protective deyice, but also pr 
vides a good contact from pole to pole, which is useful should 
any pole be insufficiently earthed. Sheets of copper abou 
two leet square are employed as earth plates (in Holland th 
plates used are considerably larger). These sheets are bedded 
in coke, in pits dug outside the pole foundations, so as t 
permit of easy inspection. The sheets are connected ty 
the poles by No. 0 A.W.G. copper wire. 

As a means of economy in constructing the concrete fou 
dations for poles a central hole is left, which is filled up wit! 
stones. Occasionally iron shoes are employed as pole founda 
tions, in place of concrete. A curious trouble has arisen i 
Holland, where the poles were painted with iron oxide pain 
in that the cattle lick off the paint on account of its sweet 
taste, and thereby are poisoned. The question which | 
the best method of preserving a steel pole is by no mean 
settled, i.e., whether it should be pamted or galvanised, and 
if the latter, which process should be adopted. 

As regards insulators, the pin type is usually employed u; 
to 70,000 volts, and above that pressure the suspended patter 
is almost exclusively employed. The pin type insulators 
usually consist of at least three parts cemented together 
Often they are formed of four or five parts. Their dimen 
sions vary from a diameter of 270 mm. (say 104 in.) and 
height of 300 mm. (say 12 in.) for 45,000 volts, up to a 
diameter of 350 mm. (say 14 in.), and a height of 415 mm 
(say 164 in.) for 75,000 volts. 

In the case of suspended insulators, six are employed for 
90,000 volts, seven for 120,000 volts, and eight for 150,000 
volts. Experimental work has shown that if the dielectric 
strength of insulators could be improved, it would be much 
more satisfactory to employ three only. This is for the 
reason that 50 per cent. of the potential distribution along 
the chain occurs at the first insulator, and 25 to 30 per cent 
at the last, the intermediate insulators only averaging 5 pe) 
cent. A suggestion has been made to improve the potentia 
distribution by employing metallic covers (which also serv. 
to improve the rain protection) over each insulator in a chain 
\ very uncertain problem in the manufacture of insulators 
is the ageing of the porcelain. Also it is difficult to manu 
facture these insulators of any considerable thickness without 
the possibility of developing flaws. After four or five years 
the life of insulators becomes very doubtful, and_ they 
then need very careful watching and _ testing. 

While very careful investigation has been made as to the 
relative advantages of copper and aluminium: for overhead 
conductors, the situation may be summed, up by saying that 
they are interchangeable for average spans, and there is no 
other metal that can be substituted for them. On long span 
either of these metals is employed, with a twice galvanised 
steel centre core for strength—its conductivity is not taken 
into account. In an aluminium-steel cable the weight of the 
steel approximates 50 per cent. of that of the aluminium. In 
California 800 ft. has been calculated to be the most econo 
mical span for a three-conductor alummium-steel line (cross- 
section 700,000 ¢. mils) for a load of 100,000 kW at 200,000 \ 
In one transmission system, at any rate, the line is carried 
in roller bearings attached to the insulators on the poles 
between the anchor poles. (This is in Holland.) 

Great improvements have been made of late in the con 
struction of underground cables for operation at 45,000 volts 
and over. Messrs. Callender’s have actually supplied 50,000 
volt, 3-core cables to Holland. In France the tendency seems 
to be to lay single-core cables, lead-sheathed, but without 
steel armouring to prevent induced eddy currents. This 
method reduces the stress on the dielectric material, and 
avoids corona troubles. Further, an extra single conductor cabl 
can be laid at the same time at a small additional cost, as a 
spare. The jointing is also much easier. Still, the thre 
core cable seems to be more of an engineering propositio1 
and if the cable is solidly filled, i.e., no space left betwee 
the three cores, there is no fear of corona trouble with it 
consequent weakening of the dielectric. Further, thes 
cables can be made with steel armour, which is undoubted 
an advantage as a mechanical protection. It is anticipate 
as the result of tests now in progress, that shortly it will | 
possible to manufacture 120,000-volt cables. 


(iii.) The Operation and Protection of e.h.p. Lines. 


A somewhat curious fact came to the attention of tl 
writer when in Holland recently. A large number of cabl 
have been laid in that country, at a cost which compared 
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favourably with overhead. lines—owing to the difficulties in 
importing both poles and insulators. The distribution system 
has been laid down considerably in advance of the demand, 
with the result that on a Sunday morning a station with .a 
rormal week-day load of 5,000 or 6,000 kW has to operate a 
1.400-kW steam turbine. set to supply the wattless current due 
to the capacity of the cables. : 

On ‘the Continent it seems to be the custom to maintain a 

lose and regular inspection of the lines, ¢.g., a weekly visit 

; paid to each pole during the. summer, and a bi-weekly 

isit during the winter. All details affecting the line have 

» be reported upon. Watchmen’s time-clocks (into which 

key has to be placed and-turned to record the time of a 

isit) are fittedito the poles at.-the wireless station at St. 

.ssisse. In addition, a night inspection is made once a month 

, detect any corona and brush discharges which may occur 

t defective points, 

Owing to the uncertainty as to the life of insulators, periodi- 

il tests have to be made. These are carried out either by 

1) the megger method; or (b) the bhuzz-stick method. For 
he megger test the line has to be dead, which is a disadvan- 

ie. In addition, the test does not seem ta, be effective on 

tain types of insulators. The buzz-stick method, as may 
ell be anticipated from its name, comes from America. 
he testing appliance consists simply of a 10-ft. insulated rod, 
about. 14 in. in diameter. At the upper end of this pole 
metal fork is fixed, whose prongs are about a foot apart. 
he test is carried out in two stages: (1) “‘ feeling-out,’’ and 

2) “ shorting-out."" The first test consists in touching 

iccessively with one of the prongs of the fork, first the con- 
ductor and then the head of each insulator. On withdrawing 
the fork a characteristic buzzing. sound is heard, which 

iminishes as successive insulators are touched (of course the 
suzzing will increase slightly at the last insulator, as com- 
pared with the intermediate ones, as the potential gradient 
is greater there). If this test indicates that the greater pro- 
portion of the insulators in a chain are faulty, the second, 
or “ shorting-out "’ test, must not be applied. The “‘ shorting: 
out ’’ test consists in successively short-circuiting all the insu- 
lators in a chain by means of the fork. An are will be made, 
vhen making and breaking the short-curcuit, if the insulators 
are sound. The arcs decrease (in a good chain) as in the case 
of the “* buzz "’ test. Similarly, the arc produced on the last 
insulator is greater than on the penultimate one. 

It ig found that an earthed overhead guard wire is the best 
protection against lightning. Many other, and more compli- 
cated methods have been employed, but, as a rule, they 
are being gradually disearded. The horn-shaped lightning 
arrester, though still employed on medium-pressure systems, 
is entirely eliminated from those of extra-high pressure. Elec- 
trolytic arresters—which are really valves—are used to % 
considerable extent in America. There are also a few instal- 
lations in Europe, though they have a number of disadvan- 
tages. Wave-damping devices, in the form of condensers, 
are favoured in Central Europe. 

In the maintenance of effective service on an e.h.t.: trans- 
mission system. the use of the telephone is of all importance. 
Latour and others have given considerable attention to this 
matter, and the systems they advocate include the use of. 
three-electrode vacuum tubes. On independent telephone 
lines these electronic tube amplifiers super-amplify the speech 
signals, so that the latter eclipse in strength the disturbances 
due to the neighbouring high-tension lines. The other scheme 
is the high-frequency method of telephone communication 
over the high-tension lines. This apparatus is often asso- 
ciated with wireless telephony, since both the sending and 
receiving apparatus are similar. 


(IV.) Legislation Affecting e.h.p. Lines. 


Of late most countries have been revising their laws, to 
hermit of the installation and operation of lines at higher 
pressures than had previously been conceived. At the Paris 
Conference reports were made as to the form of these laws, 
4 summary of which should be useful to legislators, and for 
the convincing of tardy legislators by those who appreciate 
the real necessity for a nation to have a cheap supply of 
electricity. ; 

The question: as to the best arrangements for dealing with 
and compensating land owners for setting un poles and cross- 
ing their land is a very thorny one. No country seems to 
have solved it legally except Germany. There it is merely 
# question whether or not a line is to the best interests 
“ a community. Tf it is, the land owner sets ridden over 
rough-shod, without any concern for his feelings or pocket. 
\s a matter of fact it is eventually as much to his interests 

to others, to have an ample supply of electricity available. 
wever. the.Government has decided that the coming of an 
ectric line shall not enrich the Jand awner at the expense 
his neighhours. After all, it is but chance that he happens 

) own land over which a line passes—it is certainly not due 
_. 2ny enterorise on his part. Apart from legal powers. nego- 
ations with landowners seem to be most easily effected in 

untries where the co-operative idea is well implanted, such 

narts ef’ Denmark and the Netherlands. Further. thece 
untries have already discovered: what a valuable thin: it 
a. Pama a supply of electricity available for everyhody— 
ren for the farmer—which is a stage considerably in advance 
‘ most other countries up to the present. 


Ho 


As a matter of interest it may be mentioned that in France 
steel pole rights are purchaseable for 30 to 100 francs; anchor 
pole rights vary from 80 to 130 francs; for the crossing over 
of the line a franc per 10 meters. Wood pole rights are 
generally arranged at about 10 francs, with 20 francs for 
anchor poles. In forest land it generally costs about 34j 
francs per pole, as trees, &c., have to be cleared: In vine- 
yards two to six francs is paid for each vine plant that: has 
to be removed. 

In Conclusion— 

The general impression that the ‘writer gained from: the 
Paris Conference was that European engineers do- not kncw 
as much ‘about extra-high-pressure lines. as is known im 
America. Further, this class of work seemed generally to be 
a part of the work of a busy engineer, who also had charge 
of a complete local system ‘of supply, i.e., the generating 
station and’ low-pressure distribution network, &c., of a eity 
or town. His interest in extra-high-pressure work arose from 
the fact that, generally, the conclusion is that, as generatmg 
stations become larger and larger, and the generating units 
likewise, it is not so economical to -provide for spare plant in 
case of mishaps. Hence it is becoming necessary for these 
stations to link up with each other. It is most pleasing and 
interesting to note this spirit—which, after all, is in the best 
interest of the populations they serve. Even municipal 
jealousies on the Continent seem to be getting suppressed 
(even though it may be slowly) in a genuine effort *to:attain 
this ideal. It is to be hoped that the same thing will soon 
occur in England. . 

The promoters of the Paris Extra-High-Tension Conference 
are to be congratulated upon the great success of their first 
meeting. Undoubtedly this first general interchange of ideas 
between nations on this subject will lead to even more effective 
progress at the next meeting, for they have all, as it were, 
thrown their cards on the table, and disclosed the main lines 
upon which they are working. On this basis it is to be 
anticipated that next year’s papers will be less insular (if it 
may be so described) in tone. 

The proceedings of this Conference will be published in 
February next, both in the French and English languages, 
at 50 frances per copy. Copies may be ordered from the secre- 
tary of the Conference, 7, Rue de Madrid, Paris. This book 
should prove to be a very useful and interesting compilation. 








EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR NOVEMBER, 1921. 


In most respects the Board of Trade statistics for November 
varied but slightly from those for October. There was a 
small increase under all three main heads. The only note- 
worthy single item was the value of exported motors and 
generators, which showed an increase of nearly £100,000. 
The ‘‘Imports”’ section revealed increases in the items 
Electrical Machinery (unenumerated); Switchboards, and 
Batteries. The increase in the total value of -re-exported 
goods was fairly evenly distributed among the constituent 
items. 


VaLues or ExLectricaL Exports AND Imports FOR NOVEMBER, 
1921. Re- 
Exports. Imports. exports. 

£ £ : 


Electrical goods and apparatus 119.486 49.914 3.819 


Insulated wire ap sai 207,414 18,084 109 
Glow lamps soe 97 ,ON7 21 505 444 
‘re lamps and parts _... ins 781 414 

Batteries 56 43 z. ait 38,186 12,285 _ 
Meters a ssh ~ Re 33,236 2.137 804 
Carbons A. sad ibs 5,668 1,215 1,503 


Electrical Machinery :— 





Railway and tramway motors... 6,378 — -- 
Other motors and generators 275,553 — _ 
5witchboards (not telegravh or 
telephone) 2 tod ats 21,839 7,291 105 
Electrical machinery  (unenu- 
merated) ve sai a 167,989 46,871 3,438 
Telegraph and telephone 
cable material :— 
Telegraph and telephone wires 
and cable (not submarine) 110,262 2.652 630 
Submarine telegraph and 
telephone cable 2. 42,028 -- _ 
Telegraph and_ telephone _in- 
struments and apnaratus 184,738 17,389 3,901 
Totals : ... £1,240,810 £179,707 £14,753 








_ Employment in Lead Processes.—The Stationery Office 
issued, on December 8th, Factory Form 616, the approved 
form of Health Register for women and young persons em- 
ployed in processes involving the use of lead compounds. 


E 
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LEGAL. 


POSTMASTER-GENERAL v. MAYOR AND CORPORATION OF 
LIVERPOOL. 


As briefly reported last week, Mr. Justice Shearman and Mr. 
Justice Salter, sitting as a Divisional Court of King’s Bench, 
continued the hearing of the appeal by the Postmaster- 
General against the judgment of the Liverpool County Court 
Judge regarding « claim for the recovery of the cost of 
repairing certain damage to telephone piant belonging to the 
appellants caused by the Corporation’s electric light mains. 

Mr. JUSTICE SHEARMAN, on the case being called, said that 
the Court, after having considered the case, did not wish to 
hear appeilants’ counsel in reply to the case for the respond- 
ents. in giving judgment in favour of the Postmaster- 
General, his Lordship said the Court agreed with the finding 
of the County Court Judge that there was proof of nuisance. 
it might have been dangerous in itself, but the detence on 
that point was such as to prevent the action being successful 
in the claim for damages. Kegarding the agreement entered 
into in 1886 between the National ‘elephone Co. and the 
Liverpool Corporation, it had been shown that while the 
Postmaster-General held a monopoly of the business of 
telegraphs and telephones for the State, he was authorised to 
issue licences, which had been done in this case to the 
National Lelephone Co. ‘This licence expired in 1911. In 
order to carry out its undertaking in Liverpool, the company 
came to an agreement with the Liverpool Corporation. ‘Ihis 
agreement was subject to certain conditions, one of which 
indemnified the Corporation against injury or damage which 
might be done by electric light plant. ‘the agreement was 
entered into before the licence of the Postmaster-General was 
obtained, and the Court agreed with the contention of the 
Postmaster-General that he could not be bound by the agree- 
ment with the Corporation, to which he was not a party, 
and which came to an end by the flux of time when the 
licence to the Telephone Co. ended on the tranference of 
its property. Under all the circumstances of the case his 
Lordship said he must hold that there was a proper claim 
under Section 8 of the Telegraphs Act and on the ground of 
nuisance. The Postmaster-General therefore succeeded, and 
the appeal must be allowed with the costs of the appeal. 

On the application of Mr. Maugham, K.C., for the re- 
spondents, leave to appeal was granted in view, said Mr. 
Justice Shearman, of the public importance of the case. 





CONNARE v. THOMAS. 
In the King’s Bench Divisional Court on December 8th, 
Justices Horridge and Shearman heard the appeal of Mr. 
H. E. Thomas, of Hemel Hempstead, from a decision of 
Judge Crawford at Watford County Court in an action 
brought against him by Mr. Joseph Connare, electrical 
engineer, of High Street, Watford. 

Mr. Lawton, on behalf of the appellant, said the action 
was tried on October 27th. It was a claim by an electrical 
engineer for work done and the price of goods sold and 
delivered. The points for legal argument were, first, whether 
there was any consideration at all to support an oral agree- 
ment; and, secondly, where there was any oral considera- 
tion, whether that was in law sufficient. Mr. Thomas, the 
defendant, owned an estate called Hyde Farm, Hemel Hemp- 
stead, and started building upon it. He proposed to put up 
two kinds of villas and bungalows, and it was necessary to 
install electric light in them. The plaintiff approached him 
to see if he could get the contract, and an estimate was 
given by the plaintiff on March 13th, 1920, and accepted for 
the work to be done at 25s. 10d. per light. That was always 
the basis of the arrangement. At a later date, in Septem- 
ber, a conversation was alleged to have taken place between 
the plaintiff and the defendant, the eflect of which was to 
substitute for that contract an oral agreement which he was 
now attacking. It was alleged that the plaintiff said to the 
defendant that the cost of labour and materials had gone 
up, and that defendant said ** Very well, I will let you off 
putting the fittings in each house, but I shall never pay you 
for them.’’ Counsel contended that the Judge was wrong 
in holding there was any consideration for the oral agree- 
ment. He denied that there was any further agreement in 
September. 

Mr. H. I. P. Hatietr supported the Judge's decision. 

Mr. Justice HoRRIDGE, in giving judgment, said he re- 
gretted that the appeal had been brought, because it seemed 
to him entirely a question of fect as to the state of the account 
between the two parties. But a point of law had been 
evolved out of it, because it was said there was no con- 
sideration for the bargain which the Judge had found. In 
order to support the judgment it was necessary to find that a 
good agreement was made about September, 1920. The 
agreement that was alleged to have been made was that 
the contractor shopld get the same price for the electrical 
installation without putting in electric lirht fittings as he 
had previously quoted to include electric light fittings, and 
it was said there was no consideration for that bargain. The 
Judge’s note said ‘‘ Defendant told me I was not to put 
up fittings, tenants to pay for them; I was to allow him 
15 per cent. commission.’’ The Court could not assume that 


note to be incorrect upon the mere statement of counsel upon 
one side which counsel upon the other side said he could 
not admit. It seemed to his Lordship that the whole case 
was consistent with there being this consideration, because 
in November the defendant asked for a new quotation for 
the work that was to be omitted, and he knew perfectly well 
that ‘he had made this bargain in September. He (his 
Lordship) was not going to assume here that the Judge did 
not consider the -quéstion of consideration and found correctly 
that there was consideration. The appeal must be dismissed. 


CHAMBERLAIN & HOOKHAM v. SOLAR-ZAHLERWERKE. 


THe Birmingham Post reports the hearing of this case of » 
British company against a German company before the Anglo 
German Mixed Arbitral Tribunal on December 9th. 

Mr. Dovuaias Hoae, K.C., said the claim was for £26,921. 
and interest. There was no serious dispute as to the amount. 
but there were certain points to be cleared up. The German 
firm’s objections were that its shares were owned by the 
English firm and that when the shareholders in a Germa: 
company were English the company was not a German com- 
pany. It further objected that where the shareholder: 
in a German company were in the position of the claimants 
there was no debt. ‘Those were propositions which were not 
in accordance with English or German law or with the pro- 
visions of the treaty. 

Messrs. Chamberlain & Hookham carried on the busines: 
mainly of makers of electricity meters. In 1908, in associa 
tion with a German firm in Hamburg, a German company 
was formed, and the respondent company was incorporated 
with a capital of 50,000 marks held by three or four sharé 
holders, Mr. John Chamberlain holding 30,000. The German 
company bought from Chamberlain & Hookham the whole of 
the patent rights in respect of these electricity meters for a 
number of Continental countries. The price was 49,000 marks. 
nearly the whole of the paid-up capital. The German com- 
pany commenced business in Hamburg, its principal business 
being the assembly and sale of meters made under the 
Chamberlain patents. The German company did not at first 
make very much profit, but in 1914 it was apparently getting 
large orders, and looked like having « prosperous future. In 
1912 the whole of the share capital in the German company 
was owned by Chamberlain & Hookham. At the outbreak 
of war there was owing to them the amount claimed. Counsel 
quoted legal decisions of the House of Lords on company 
law, and held that there. could be no doubt that Messrs 
Chamberlain & Hookham had the right to say that they had 
sold goods for which they ‘had not been paid. 

The decision will be announced later. 





BirkpaLe & District Evectricity Suppty Co., Lrp., v. 
SovuTHPoRT CORPORATION. 


THE motion on behalf of plaintiffs, postponed from the pre- 
vious Friday, was mentioned to Mr. Justice Peterson in the 
Chancery Division on December 9th. [eave had been given 
to amend the writ by adding the Attorney-General as @ 
plaintiff, and the Attorney-General’s fiat was obtained, but 
further amendments were asked for. The writ only asked 
for an injunction to restrain supply and distribution by the 
Corporation, and it was desired to ask for a declaration. On 
the motion being called, counsel stated that the parties were 
not ready and a further adjournment for a week was granted 
by his lordship. 





SHIRTLIFE Bros. v. ALBION Mitts Co. 


\N appeal by the Albion Mills Co.. of Cable Street, London, 
from «a decision of Judge Jackson at the Mayor’s and City of 
London Court in favour of the plaintiffs, Messrs. Shirtliff 
Bros.. manufacturers of electric baling presses, of Letch- 
worth, came before Justices Horridge and Shéarman, sit- 
ting as a King’s Bench Divisional Court on December 9th. 

Mr. G. W. H. Jones, for the appellants, said the claim was 
for £69, of which £50 was in respect of a bonus agreed to 
be paid by the defendants to plaintiffs for an electrical baling 
press for making rags into bales, and £19 as interest upon 
an acceptance. Judgment was given for the plaintiffs for 
£50 and £9 respectively. The Judge said it was sufficient if 
the plaintiffs were ready and willing to make delivery of th 
machine, and they said that they were, »Ithoug) if was ne‘ 
in fact delivered, and upon that he said they had fulfilled 
their contract as far as the bonus was concerned, and were 
entitled to the £50. 

Mr. Tristram Beresrorp, for the respondents, contende| 
that there was evidence upon which the Judge could find 
that the plaintiffs were ready to deliver, but that delivery © 
refused by the defendants. 

Mr. Justice Horripce said the plaintiffs entered into 4 
contract with the defendants to supply a machine, and defen- 
dants promised this bonus of £50 if delivery was made within 
six weeks. Althouch the machine was never delivered, the 
Trace found thot if the v!aintiffs were ready and willing to 
deliver it was the same thing as if they had delivered. ‘ith 
that he (his Lordship) could not agree; the plaintiffs covid 
only get their money if they delivered. The only way to cet 
over the difficulty was to show that defendants: had requested 
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them not to deliver by that date or that defendants had in 
some way broken their contract. Defendants never requested 
the plaintiffs to delay or prevented delivery, and the plaintiffs 
could’ have sent the machine and eurned the bonus. ‘hey 
did not do so, and therefore the Court must set aside the 
judgment awarding them the £50, with costs. ‘he rest of 
the judgment would stand. 








CORRESPONDENCE. 


Letters received by us after 5 p.m. on ‘TUESDAY cannot appear 
until the following week. Uorrespondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address tn our possession. 


One Solution of the Frequency Problem. 


The most obvious method of obtaining two frequencies from 
one generating unit is of course that suggested by Mr. KE. W. 
Vorey in his letter in your issue of December 2nd, but so tar 
trom being *‘ One Solution of the Frequency Probiem,’’ it 
is only “ One Solution of one Frequency rroblem,’’ because it 
is only possible when the non-standard frequency is 100 cycles. 

In the scheme suggested in my article, 1 take advantage of 
the two independentiy driven alternators on the double- 
rotation turbine set to obtain any practical combination of 
frequencies with minimum capital outlay and also minimum 
losses. 

in propounding my scheme, I sought to avoid odious com- 
parisons between the axial-flow and. double-rotation types of 
turbine, and as both are saleable in the same market, | 
made, and should have stated, the assumption that as regards 
elliciency and cost there is nothing to choose between them. 

Before considering the various factors in detail, I should 
like to point out that Mr. Dorey’s proposals for running the 
turbine set as a frequency changer are hardly practicable. 
‘the turbine designers would undoubtedly have something to 
say with regard to the windage losses in a turbine ot the 
impulse type when run without steam, and to uncouple the 
turbine is a serious matter. - 

Most station buildings would require alteration to accom- 
modate the long doubie-alternator set, but the coupler set 
can be stowed in any odd corner. 

Let us compare Mr. Dorey’s 100/50-cycle tandem scheme 
with my proposal of the synchronous coupler set :— 

Capital Outlay.—The additional high-speed full-capacity 
alternator required in Mr. Dorey’s scheme would cost nearly 
50 per cent. more than the two low-speed alternators of half 
the power forming the synchronous coupler set. 

Losses.—In the one case there are the losses of an addi- 
tional full-capacity high-speed alternator, whilst in the other 
there are the losses of two half-capacity low-speed alternators. 
Assuming normal machines, the losses would be rather less 
in the low-speed machines. I agree with Mr. Dorey that 
there are no conversion losses in his scheme, but Mr. Dorey’s 
machine load factor can never exceed 50 per cent. 

Obsolete Plant.—Mr. Dorey states that the 100-cycle alter- 
nator could be re-wound for 50 cycles. Although the 
alternator could not be designed to be efficient at both 
frequencies, I accept this postulate and apply it to my scheme 
with equal effect. When there is no more need for the special- 
frquency supply, the obsolete plant will comprise :— 

With Mr. Dorey’s scheme— 

One full-capacity high-speed alternator ; 
and with my scheme— . 

The coupler set (only half of which is of non-standard 
frequency). 

Direct Current.—A dynamo can be added to the coupler 
set, and then the three classes of power can be taken from 
the set in any proportion. The only feasible method avail- 
able to Mr. Dorey is to use a rotary converter. This could 
only be driven from the three-phase alternator, so that he 
would not obtain the maximum flexibility. 

Power Factor.—As stated in my article, by transferring 
part of the wattless component of the load from the high- 
speed machine to the low-speed machine, a greater output 
can be obtained from a standard turbine set. See ‘Mr. 
Dorey’s article, Exec. Rev., November 25th, 1921, p. 723. 


Loughborough, Leics. C. Sutton. 
December 6th, 1921. 





The Durability of Lead-covered Cable. 


I have read with interest the various letters on the abov 
subject, and quite agree with Mr. Parsons that the main 
points to be considered are :— 

1. Good workmanship, which applies equally to any 
system. = 
_ 2. The absolute necessity of seeing that the metal sheathing 
1s properly bonded so as to give perfect continuity to earth. 

I venture to say that over 90 per cent. of the failures of 
lead-covered systems are directly attributable to the fact that 
no attempt has been. made to hond the sheathing, or when 
an effort has been made it has heen done in a slip-shod 


manner. and the blame is generally put down to faulty 
rnaterial. 


To my mind, a lot of these failures would be eliminated if 
supply engineers and insurance inspectors wsisted on proper 
bonding with fittings specially designed for the purpose, aud 
did not pass installations where the only attempt at bonding 
Wus to twist a piece of wire round the sheathing. 

in the past there was possibly some excuse for the cun- 
tractor who thought any sort of bond would do, but now 
that we are blessed with umpteen systems, there would seem 
to be no loophole at all for suoddy work. My own experience 
is, however, to the contrary, as 1 have still to find the iweual 
system of fittings, and I think the cable makers would be well 
advised to give more attention to this, and when designing to 
try and remember that wiring is generally done from the top 
of a ladder and not at the bench. 

The weak points in the various systems may be brietly 
enumerated as follows :— 

To be in a position to take on a wiring job at short notice, 
a contractor must of necessity carry a multitude of special 
fittings, which in some systems means a special box for every 
position and bonding clips for each size ot cable. 

One maker attempts to get over this trouble by providing u 
box with four openings, with the result that when it is used 
for a tee joint one side is left open. This is not good practice, 
particularly if the box is used under a floor, and would not, | 
teel sure, be encouraged by the Fire Insurance Co. 

Other makers try to solve the trouble by providing blank 
covers or boxes and special cutting pliers, but my experience 
is that these are more often than not missing when wanted, 
with the result that the wireman makes the best of a bad 
job by hacking a way in, with the assistance of a hammer 
and chisel. Only recently I came across a case where the 
wireman had adopted this method. The job, being duly com- 
pleted, was tested, and found to be earthed, the fault being 
found after considerable trouble to be due to the ragged 
edge of the cover piercing the sheathing 

‘The question of bonding is not being treated as seriously 
as it deserves to be, as I find that in some of the later systems 
efficiency is being sacrificed for so-called simplicity. One 
firm provides a bonding ring and endeavours to get a satis- 
factory bond on 2, 3, or 4 cables by means of a centre screw 
with the wood block as the medium for applying the pres- 
sure. What is going to happen when the block shrinks, or 
when an elbow connection has to be made? 

Another source of weakness is tapped holes in soft metal, 
as the screw threads are so easily stripped should the wire- 
man happen to give the clamping screw an extra turn or two. 

From my experience, the only satisfactory method of bond- 
ing is to use a separate clamp for each cable; you can then be 
sure that all are efficiently bonded even when they vary in 
size. The connectors in general use should also receive atten- 
tion, as they are not always satisfactory due to missing or 
faulty screws. 

I am also inclined to agree with ‘‘ Manchester Inspector "’ 
that a pure lead sheathing is likely to last longer than an 
alloyed sheathing, as I have recently heard of two cases where 
alloyed sheathing has disintegrated. Both these were in 
coast towns, and the trouble may have been due to atmo- 
spheric conditions, but it would be interesting to hear whether 
any of your readers have experienced similar trouble. 

R. Hampson, Manager, 


The Bolton Electric Co., Ltd. 
December 8th, 1921. 





With reference to the correspondence in the ELectricaL 
REVIEW recently on lead-covered wires, the Lynton town hall 
is known to many of your readers, and they probably remem- 
ber the fine oak work for which that hall is famous. The 
electric light wiring was done by a firm of South Wales 
contractors (name unknown to us now) and lead-covered wire 
was extensively used. Now that wiring is giving trouble, 
and we have been ordered by the Urban Council to re-wire 
parts of the hall. 

Our men have to-day brought back some samples of the 
wire that they are removing; everywhere where the lead 
covering has come in contact with the oak it has undergone 
some chemical change. I have not the facilities for ascertain- 
ing just what has happened, but I am forwarding to you 
herewith some samples of the wire just as removed from the 
building, which I hope will be received without further 
damage, but the white covering is very fragile, and to keep 
it more or less intact I have wrapped each sample with paper. 

Where the lead covering does not.come in contact with the 
oak it seems to have kept fairly well. 

As so many country houses have oak work as a feature 
this. change that has oceurred in these wires may be of 
importance in similar positions; if, on examining the wires, 
you can offer any conclusions it may be a help to those who 
are using lead coverings in contact with oak beams, &c. 

I may add there was no system of bonding. The supply is 
a.c., single-phase, 100 volts, 100 cycles. The samples are from 
wires fixed to the open timber work in the roof. 


P. T. Kimmins. 
Electricity Works, Twnmouth. 


December 10th, 1921. , 
{We shall refer to these interesting samples in a later issue. 


‘—Eps. Exec. Rev.] 
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Business Methods. 


For some time past we have been buying in small quan- 
tities small reversible ampere-hour meters for use. with 
country-house batteries, these meters being of American 
manufacture. The importers keep a stock in England, and 
though the instrument is rather expensive, it does its work, 
and we get prompt delivery and satisfactory service. 

A chance inquiry ‘to one of our big English meter manufac- 
turers recently’ brought to light the fact that they had 
started to manufacture a similar meter, and ‘their quotation 
was 10 per cent: less than for the American instrument. 
Preferring to do business with English firms where possible, 
we placed a sample order on their promise of 14 days’ delivery, 
and twice afterwards wrote pointing out the importance of 
delivery by November 30th, so that it could be fixed by a 
man who was already on the job. -We -also had a letter 
promising delivery by November 30th, «and accordingly 
instructed our man to await the arrival of the meter. To-day 
(December 7th) we received a letter from the meter manu- 
facturer enclosing a pro forma invoice. Pro forma invoices 
are no doubt quite in order between firms which have not done 
business before, but as four weeks had elapsed since we 
placed the order, and as delivery was exceptionally urgent. 
surely this firm could have asked for references or informed 
us a fortnight ago and asked for a cheque, which we should 
have been pleased to send. As it is, we have now had to order 
our man to come home, and a special journey will have to 
be made to fix this meter at a cost in railway fares alone of 
£2. (One wonders whether manufacturers realise that con- 
tractors pay their men 17s. a day and out allowance.) _ 

Much as we would prefer to do business with English 
houses, until they wake up to the fact that this treatment is 
not businesslike, firms like ourselves are being reluctantly 
forced to place our orders with the more businesslike Yankee. 
Matt Jennison, 

Managing Director. 
Matt Jennison, Ltd. 


Grimsby. 
December 7th, 1921. 


Paper-insulated Wire for A.C. Rewinds. 


I should much like to hear the views and experiences of 
your readers on the results obtained when using paper-insu- 
jated conductors in lieu of d.c.c. wires for re-winding a.c. 
motors. Just at that period subsequent to the armistice, when 
d.c.c. wire was practically unobtainable, I was called uvon to 
re-wind a 20-h.p. machine removed from a sulphuric-acid 
plant. I could not obtain the correct gauge of standard d.c.c. 
copper. Realising that the re-wound motor would have to 
stand up to heavy duty, accompanied by acid fumes, T decided 
to experiment with paper-insulated copper of the correct gauge. 
that being the only type of insulation immediately available. 
T found it advisable to shellac varnish the paper-insnlated 
conductors before use. Since the completion of the job T 
have heard nothing in the nature of a complaint or fault 
though d.c.c. re-winds effected at approximately the same 
date (nearly two vears ago) show signs of failure in the same 
chemical works. The experience of others would be of much 


interest to myself. 
W. E. Rogers. 


London. 
December 10th, 1921. 


Leaves from an Inspector’s Note Book. 


This article leaves a nasty taste. ‘‘ Anode” makes him- 
self the judge of engineers who are very likely earning three 
times his salary. Perhaps. if the “good” engineer had 
changed jobs and directors with the “ bad” one. their quali- 
fieations, according to our super-inspector, would have been 
reversed. 

Again. the author anpears to think it funny and not dis- 
honourable to alter wrong connections behind his clients’ 
hacks, making his opportunity to do so by mans of a trick! 
T wes surprised to see that one .of ‘* Anode’s ’’ connections 
could be wrong after his ridiculé and attempted wit st the 
expense of another person who also made a mistake. Being 
*““Anode’s”” own error it would have been less cowardly 
and more truthfnl and honest on his vart and pacifving to his 
justly angered client to have admitted the mistake like a man, 
aven to one so lackirg in electrical experience as the vork 
Sntcher mentiered. T should like to krow what world have 
hannened had his client discovered the dirty trick. The pork 
butcher world prohrbly have treated ‘‘ Anode” like a pia, 
and the article which mistakes had taste for wit and smart- 
ness would rever have heen written! 

T should like to telk from the other side of the fence. A 
firm or, corporation has. electrical plent and places in charge 
thereof an ernerienced encineer. The directors or persons 
in authoritv insure this plant. What sometimes happens? 
A young and bossy insnector earning less than a fitter (see 
recent advertisement columns) comes along. lords it over a 
men who was an engineer ‘before’ the insnector was born, 
pulls his connections about. puts naper under the brushes. 
measures the machines as.thouch he.was going to market 
them each a suit of elothes, and very often adds insult to 





injury by complaining to his company that the engi 
not know his job because the balancer fuses are onty vd naga 
because there are no fuses in the dynamo shunt leads &e 
A short time ago an inspector reported in writing ‘that ; 
motor of one of our consumers was running too hot. I — 
called in, and after running the motor at full load for six 
hours the temperature rise was under 70 degrees F.—and this 
on a motor which only works normally for 2 or 3 hours a day ! 
ste inapector Eber: hed cold hands, as these were his 
y instruments for a stateme rhic i 
rt aes ment which might have been seri. 
could name various. other instances to show th: re 
the best of inspectors, like other humans, are a 
caught napping, but I will content myself by concluding that 
Anode "’ is neither so smart nor so witty as he thinks him. 
self, and in fact his article brands him as a person who tries 
to shine at the expense of the laymen and other alleged “‘ dull 


dogs.”’ 
r A. J. Abraham, M.I.E.F. 
Electricity and Tramways Department, 


Aberdare, 
December 12th, 1921. 





A Disputed Meter Reading. 

In reply to *‘ Perplexed’s”’ inquiry, I have had similar 
experience with several a.c. meters of another make this 
being due to the meter disk refusing to stop when all load 
is switched off, owing to the magnetic ‘brake failing to act. 
Should this be the trouble, the Corporation load test would 
fail to show the error. By reinstalling the meter in circuit 
with a “‘ check " meter ‘on ‘ Perplexed’s ”’ premises, or con- 
necting it to the supply on no load for a few days, the ap- 
proximate amount of error can easily be calculated. 


E. T..B. 
December 1th, 1921, aan 





The Installation and Use of Electricity in Coal Mines. 


Tam entirely in agreement with Mr. Travis on the ques- 
tion of installing sufficiently large oil switches, especially 
below ground. The latest Coal Mines Regulations issued by 
the Home Office are very stringent with regard to the present- 
day “ Safety First '} cry. 

It is now possible, however, to obtain an oil switch which 
is guaranteed flame and explosion proof and which complies 
with Rules 127 and 132. This is the well-known E.A.C. oil 
switch with machined flanges and fitted with E.A.C. relief 
bolts. This switch is theoretically right and has been proved 
by experiment. 

My advice, therefore, to all colliery engineers is to install 
these switches. On the other hand, E.A.C. relief bolts can 
be fitted to any make of existing switchgear of suitable design, 
and having machined flanges. The switchgear then becomes 
safe. I would ask every colliery engineer: Is all the appara- 
tus in your mine safe? Does it comply with Rules 127 and 


132?. 
R. J. Millard, 


Nottingham, 
December 12th, 1921. 












Electric Furnaces in Belfast.—On December 3rd the new. 
steel foundry of Messrs. Sutherland, Ltd., Belfast, was 
formally opened. The melting is electrical, the furnaces 
being supplied by a two-phase, three-wire system. The fur- 
nace, which can deal with 30 cwt., has a tank furnace body, 
tilted by means of an electric motor. When the tank is 
tilted the steel runs into a ladle, which is conveyed to any 
part of the foundry by an electrical overhead travelling: crane. 

After the opening ceremony,. Mr. T. D. Robertson, of 
Electro Metals, Ltd., who built the furnace, read a very 
interesting paper on ‘‘ Electric Steel.”” He said it was interest- 
ing to note that this wae the first attempt to make steel in 
Belfast in commercial .quantities. 


Irish Water Power.—At a meeting in Dublin of the’ In- 
stitution of Civil Engineers (Ireland), ‘Sir John P: Griffith, 
Chairman of the Board of Trade Sub-Committee on the Water 
Power Resources of Ireland, . said . that Ireland had been 
specially favoured by investigations of this kind. He did not 
want to belittle the country’s resources of coal and ‘peat, but 
it should be remembered that these Were exhauistible' sources 
of power, while water was perennial; and would last as long 
as solar influence evaporated water from the Atlantic. The 
keynote of the Sub-Committee’s report was the storage of 
water. They must be prepared to sacrifice some interests to 
have proper storage. but he knew of hardly any country 
that was so favoured with the means of obtaining storage o! 
water as Ireland. The Sub-Committee had only dealt with 


. the large rivers, and he expressed his conviction that what it 
chad. done could be done for every réasonably-sized~ river in 


Treland. 
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BUSINESS NOTES. 





The ** Electrical Review ” Issue for December 30th.—We 
desire to, direct the attention of our advertisers and readers to 
the announcement appearing in our advertisement pages to-day 
respecting the dates for: sending in copy for our issue of Decem- 
ber 30th. All editorial matter must reach us much earlier than 
usual, as the greater part of the Review will have to be ** made 
up "’ before the Christmas Holidays begin. 


Bankruptcy Proceedings.—A. VY. Fowter, electrical en- 
gineer, Seaclifle, Fitzroy avenue, Kingsgate, Kent.—Receiv- 
ing order made December 10th on Creditor’s petition. 

WitL1AM BENNETT, residing at 1, Richardson Street, and 
carrying on business as an electrical contractor at Sitwell 
Street, Derby.—A meeting of the creditors was held at 
the offices of the Official Receiver at Nottingham, ‘on 
Wednesday. The statement of affairs showed liabilities 
£129, and a deficiency of £99. Debtor, according to his 
statement of affairs, commenced business as an electrician 
and electrical contractor in Sitwell Street, Derby, in October, 
1919, with a capital of £200, borrowed. from a friend, which 
had since been repaid. He kept no books of account, he had 
no banking account, and he stated that for the first two 
years the net profits of the business did not amount to more 
bentures for 44,000 and rank as an ordinary creditor if a 
loss. ‘Lhe unsecured liabilities were all for trade and domes- 
tic debts. He attributes his insolvency to depression in 
trade, keen competition, and ill health. There being no 
quorum at the meeting, the matter was left in the hands of 
the Official Receiver. 

JAMES JOSEPH SMITH, electrical engineer, trading at 1, 
Central Street, E.C.,-under the style of J. Smith & Son.— 
Creditors met last week at the London Bankruptcy Court 
before Mr. Warren, Official Receiver. Tue receiving order 
was made on November 24th upon the petition of the Sloan 
Klectrical Co., Ltd. The debtor has stated that he commenced 
business as above in March, 1919, with £70 capital; it was 
successful during the first year, but the recent trouble in the 
coal and engineering industries practically killed it, and he had 
never been able to recover a sound position. The liabilities 
were estimated at £300, and in the absence of assets the 
case was left with the Official Receiver to be wound up in 
bankruptcy. 

J. G. WituiaMs, electrical engineer, 4, Blaennart Street, 
Duffryn, Cymmer, Port Talbot.—First meeting, December 
Zist, at the Official Receiver’s Offices, Government Buildings, 
St. Mary Street, Swansea; public examination, January 17th, 
at the Town Hall, Neath. 

W. Hi, “ seedsman and electrician,’ 3a, Leigh Road, 
Leigh.—Receiving order made December 9th on debtor’s own 
petition. 

H. E. Carr, electrical engineer, Carlisle Street, Goole.—First 
and final dividend of 5s. 53d. in the £, payable at Carlisle 
Chambers, Goole. 


Company Liquidations.—THeE PHO NOPORE CONSTRUCTION 
Co., Lrp., the Phonopore Works, Southall, Middlesex. 
—The first meeting of the creditors of the’ above was 
held on December 5th at 29, Russell Square, London, 
W.C.1. The Official Receiver reported that the company 
seemed to have been incorporated on March 29th, 1916, and 
was formed with the object of carrying on business as manu- 
facturers of telephone instruments. The company carried_on 
business until June, 1917, when its works were taken over 
by the War Office, and it then practically ceased to do any 
trade until January, 1919, when the War Office gave back 
possession of the premises. Later £1,500 was awarded in 
respect of compensation, and he (the Official Receiver) under- 
stood there was a question of a further payment due to the 
company. A representative on behalf of the Crown said the 
War Office had three claims against the company, one of 
which was for £20,750.. Mr. F. R. W. Robinson said the com- 
pany still had a claim against the Crown for over £3,000, of 
which £700 was in respect of the balance of the award 
granted by the Royal Commission, and the remainder was 
for re-instatement. The Official Receiver, continuing, said 
debentures were issued, the holders ‘of which were Mr. 
F. R. W. Robinson, Mrs. Robinson (his wife), and Mr. 
lr. R. H. Robinson (son). Mr. F. R. W-. Robinson -was 
appointed ‘Receiver by Mrs. Robinson under her first deben- 
ture, and he was now in possession of the company’s assets. 
The statement of affairs had not-been lodged, but the liabili- 
ties were stated to amount to £2,500. The company’s failure 
was stated to have been due to the occupation by the War 
Department of the company’s premises, loss. of goodwill, and 
general depression in trade. Asked if he had any proposal 
to make to the creditors on behalf of the company, Mr. 

inson said he was in towch with -several people, and he 
was doing his best. He was willing to give up his own de- 
bentures for £2,000 and rank as an ordinary creditor if. @ 
working agreement was arrived at. The creditors decided 
that no application be made to the Court to appoint a liqui- 
dator other than the Official Receiver. A committee of inspec- 
tion was nominated. 


AssociATED TraDiInG & ENGINEERING Co., L1p.—A petition 
for the winding up of this company has been presented by 
Messrs. H. Barnett & Co., Ltd., of 8, Vine Street, Minories, 
., and will be heard’ in London on’ December 2wvth. 

Leeps ALLIANCE ELecrricaL ManuracTturiInGc Co., Lrp.— 
Meeting of members is called for January 17th at 1, Albion 
Street, Leeds, to hear an account of the winding-up from the 
liquidator, Mr. S. S. Tadman. 

Eayptian Power & NitroGen Synpicate, Lrp.—Winding up 
voluntarily. Liquidator, Mr. J. S. Mallam, 1, Queen Vic- 
toria Street, ).C. Meeting of creditors December 28th, at 1, 
Queen Victoria Street, E.C. 

ItrorD Dry Barrery Co., Lrp.—Winding up voluntarily, as 
the company cannot, by reason of its liabilities, continue the 
business. Liquidator, Mr. G. W. Roberts, 2, Guildhall Cham- 
bers, E.C. Meeting of creditors called for December 19th at 
the offices of the Liquidator. Particulars of claims must be 
sent to the Liquidator by January 3lst. 

Power ‘GAs Economy, L1p.—Particulars of claims should 
be sent to Messrs. Thomson, MchLintock & Co., 216, West 
George Street, Glasgow, by December 31st. A second and 
final dividend will be paid immediately on the expiry of tha 
above date. Liquidator Mr. J. Duncan. 

ARGENTINE Execrricity Co., Lrp.—Meeting called for 
January 16th at 62, New Broad Street, E.C., to hear am 
account of the winding up from the liquidator, Mr. T. S. 
Hamilton. 


Dissolutions of Partnership.—H. & G. AshwortH, electrical 
engineers, 17, Mayville Road, Brierfield, and 33, Garrick 
Street, Nelson, Lancs.—Mr. H. Ashworth and Mr. G. Ash- 
worth have dissolved partnership. The former will attend 
to debts. 

J. W. HarGreaves & Co., electrical engineers, 104, Park 
Lane, Leeds.—Mr. J. W. Hargreaves and Mr. R. D. Syson 
have dissolved partnership. Debts will be attended to by 
Mr. Hargreaves, who will continue the business under his 
own name. 


Trade Announcements.—Messrs. J. H. Hawkrns and C. M. 
HALLAHAN have opened an electrical department in connection 
with their business at 58, High Street, Aylesbury. 

Mr. Recinatp Cox, who has been for many years connected 
with the English Electric & Siemens Supplies, Ltd., and their 
predecessors, has resigned his position in order to undertake 
the management of the London office of Tramway Supplies, 
Ltd. (of Leeds), at 93, Cannon Street, E.C.4, which office is 
being onened to deal. with business in the south for home and 
export. Telephone No., ‘‘ City 3014’; telegrams: ‘* Tram- 
suplim, Cannon, London.’’ In addition to tramway require- 
ments, Mr. Cox will handle the T.S. oil switch equipment, 
distribution panels, underground cable boxes, and other 
manufactures. 

The YorxksHire Evectric Power Co.’s head office has been 
removed to 36 & 37, Park Place, Leeds. Telephone: ** 24,578 
Leeds’; telegrams: ‘* Yepower,’’ Leeds. 

The business of Messrs. Sutciirre Bros., 9) & 91, Queen 
Street, E.C.4, has been taken over by Messrs. E. G. Hoare 
and L. E. Milburn as from the lst inst It will be carried 
on exactly as before and under the same style. 

Messrs. W. H. ALLEN, Sons & Co., Lap., of Bedford, have 
appointed Mr. Harry Astbury, A.M.I.M.E., of 159, Gt. 
Charles Street, Birmingham, as their representative for the 
Birmingham district. 

Messrs. Husper & Son announce that the business of the 
late Mr. Frank Hubber, electrical engineer, of 85 and 86, 
South Street, Exeter, will be continued by them, with Mr. 
Walter H. Hubber as manager. 

Messrs. Hiaes Bros., of Sand Pits, Birmingham, are open- 
ing a branch at 3, York Street, Manchester, to deal with all 
sales in Lancashire and Cheshire. 

Mr. W. Dotan, ‘having started in business as an electrical 
wiring contractor, at 214, Somers Road, Southsea, desires cata- 
logues of lighting, heating, telephone and other accessories and 
fittings. 

Messrs. GeorGe Boor & Co. have removed to 65, Fenchurch 
Street, London, E.C.3. Telephone No.: Avenue 5781. 


Catalogues and Lists.—Messrs. Naver Bros. & THOMPSON, 
Lrp., 97a, Dalston Lane, E.8.—An illustrated booklet showing 
construction, connections, &c., of ammeters, voltmeters, 
power-factor meters, synchroscopes, and other power-station 
instruments, testing sets, &c. 

Messrs, Bares & Nortciirre, Lrp., Perseverance Works, 
Brighouse, Yorks.—A price list of mild steel wire of various 
gauges, shapes, and finishes. 

Lep Transport & Depository, Lip., Castle Street, Long 
Acre, W.C.2.—A ‘‘ manifesto ”’ describing the various services 
which the firm provides, including motor, railway and sea 
transport, storage, &c. 

Scatpis Works (A. Bruynooghe), 11, Balhain »Grove, 
§.W.12.—A price list of d.c. and a.c. motors, 
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Societe INDUSTRIELLE D’ELECTRICITE (FRANCE), 
Anne's Gate, S.W.1.—A price list of ** Kternos,”’ 
und ** Perfectos ’’ safety cartridge fuses. 

ie Y-SwitcHGeEaR Co., Temple Courts, Temple Row, Bir- 
minghaim. —Publication No. 101/1, giving illustrations, details, 
und prices of controller-type motor-control oil switches. 

Messrs. Kuston & Hornssy, Lip., Lincoln.—A booklet 
setting forth the advantages of oil fuel. 

las MitcHet, Conveyor & Transrorter Co., Lrp., Atlantic 
House, Holborn Viaduct, E.C.1.—An illustrated brochure 
giving many particulars regarding the cost and working of 
locomotive coal- and ash-handling plants. 

Messrs. Warp & GoLpsToneg, LtTp., Frederick Road, Pendle- 
ton, Manchester.—Circular ‘announcing reduced prices of 
** Izolex ’’ fuse units and boards. Illustrated. 

METROPOLITAN-VICKERS ELecTRIcAL Co., Ltp., 20, Brazennose 
Street, Manchester.—A booklet containing illustrations and 
‘revised '’ versions of nursery rhymes, ‘advertising “Cosmos” 
lamps. The booklet also includes particulars of a colouring 
competition for children. 

THe CasLe Accessories Co., LtD., 
Staffs—An illustrated and priced catalogue of 
switch- and fuse-gear, sealing chambers, c. 


23, Queen 
** Radius,” 


Britannia Works, Tipton, 
** Revo ” 


Calendars and Almanacs.—Messrs. Mawpstey's, Ltp., of 
Dursley, have issued a calendar for 1922, with a set of small 
monthly slips placed beneath a picture well executed in colour 
of ‘*‘ A Refreshing Interval "’ (Val Davis)—a lady artist enjoy- 
ing a cup of tea. 

Messrs. Arton & Co., Lrp., of Derby, have issued a hanging 
wall calendar, the pictorial feature of which is a beautiful 
collotype reproduction of E. Henry Holder’s painting, ** The 
River Yealm, Devonshire.”’ 

A wall sheet calendar with monthly date slips for 1922 has 
been received from the NATIONAL ENGINEERING SurpLy Co., of 
Cardiff. 

Composition —K. H. Kerr & Co., electrical accessories 
manufacturers, Barr Hill Works, Dalbeattie —Messrs. W. & 
W. B. Galbraith, chartered accountants, 87, St. Vincent 
Street, Glasgow, state that the committee of creditors has 
held various meetings. They have been instructed to pay 
the creditors as an instalment towards the composition of 
10s. in the £, one-half, or 5s. per £, the balance to be paid 
by the debtor in six months or thereby. 


Our Foreign Trade.—November figures:—The following 
were the values of imports and exports of electrical goods and 
machinery during November, 1921 :— 

Nov. Inc. or dec. 11 months, 1921. 
1921. Inc. or dec. 

Imports.— £ £ £ 
Electrical goods and 

apparatus = 132,836 
Machinery : 648,144 

Exports.— 
Electrical goods and 

apparatus 
Machinery 

Re-exports.— 
Electrical goods and 

apparatus 11,315 3,600 + 69,345 
Machinery 97 230 67,510 389,854 


Engineering Trade Ballot.—The Executive Council of the 
Amalgamated Engineering Union, in an official statement, 
strongly advises members to vote for the agreement on free- 
dom of management and overtime, recently provisionally 
arrived at with the Engineering and the National Employers’ 
Federations. The continuance of the negotiations on the 
question of machines, apprentices, and payment for holidays 
is contingent on acceptance of the agreement. ‘‘ Therefore,” 
the Executive Council say in conclusion, “ it is imperative 
that the agreement should be ‘accepted, and thus enable nego- 
tiations on these important matters to be proceeded with.’ 
The ballot on the question will be taken in the next week, 
and the result will not be known until early in the New Year. 

Mr. J. T. Brownlie, President of the Amalgamated Engi- 
neering Union, in his monthly report,.savs the membership 
of the Union, which stood at 460,000 at the beginning of the 
vear. declined te 430,000 at the beginning of December. 
Nearly 26 ner cent. of the members of the union are unem- 
ploved.— Westminster Gazette. 


110,472 
960,274 


263,093 
7,970,130 


790,895 
6,028,903 


427,203 
1,764,250 


2,050,560 
13,088,414 


Electrical Supplics in South Africa.—.\ccording to the 
South African Mining and Engineering Journal, of November 
19th, the improvement in electrical goods noted during the 
preceding month or six weeks continued, and dealers apneared 
to he fairly busv as compared with recent months. Stocks 
held were plentiful, and continued to arrive in fair quantities. 
‘Prices, merchants state, appear at present to be balancing 
themselves both at home and in Germany and Holland. 
America, as vreviouslv stated, is very seriously handicapped 
on account of the exchange. Althongh there are no big con- 
tracts going at present, there is a fair daily amount of house 
wiring.” 

For Sale.—West Hartlepool Corporation Electricity De- 
partment has for disposal a Tudor. storage battery, capacity 

2590 amp.-hours on a 10-hours’ rating. (See our advertin- 
ment pages to-day.) 


Book Notices.—‘‘ The Electro-metallurgy of Steel,’’ by 
C..C. Gow, p.p xvi+361, 132 figs. London: Constable « 
Co., Ltd. Price 27s. 6d. 

‘** Inaugural Address to the Institution of Electrical Engi- 
neers,"’ by J. S. Highfield. (Reprinted from the Journal) 
(9 pp.). London: The Institution. 

* The Book of the Ford Van,’’ by R. T. Nicholson; second 
(revised) edition. London: Temple Press, Ltd. Price 3s. 
net.—The second edition of this work has been completely re- 
vised and enlarged. It deals in a comprehensive manner 
with the care and maintenance of the *‘ Ford”’ van, and 
gives some idea of its commercial possibilities. The new elec- 
trical outfit is described, and it is noticed that the magneto is 
no longer the source of lighting current; it is possible to use 
the battery for starting, if desired. 

The Decimal Educator for December contains a report of 
the annual meeting of the Decimal Association, at which it 
was resolved to concentrate attention in the first instance on 
the reform of the units of weight, and to support Mr. Harry 
\lleock’s proposal for an increase in the value of the penny 
to one-tenth of a shilling. Articles in support of these 
policies, by Mr. E. C. Barton and Mr. Allcock, and on the 
progress of the Metric Bill in the U.S. Senate, also appear 
The journal is published by the Decimal Association, price 6d. 


Insulating Tubes in Germany.—The Syndicate of Insulat- 
ing Tube Works of Dortmund, announces an increase in prices 
of 20 per cent. owing to the greater cost of raw materials and 
the rise in wages. It is stated that a large quantity of 
raw materials has got into the possession of speculative 
dealers, some of whom have been reported to the public 
authorities for profiteering, and that "he actual producers 
have assisted the practice. 


Belgian Tramway Concessions in Russia.—According to 
reports from Moscow and Riga, the Soviet Government is 
in negotiation with the Berlin A.E.G., with a view to the 
transfer to the latter of the concessions for the working of 
tramways, formerly in Belgian ownership, in various towns 
in Russia. The Government is said to demand in return, a 
share of 50 per cent. of the net profits, and the company 
would have to undertake to feed the workmen and staff. 


Czecho-Slovakia.—At the last meeting of the directorates 
of the Bohemian-Moravian Machine Works and of the Elek- 
tricitatswerke Aktien Gesellschaft (formerly Kolben & Co.) it 
was decided to amalgamate the two concerns from January Ist 
next. The share capital of the Bohemian company is to be 
raised from 6,000,000 to 8,000,000 kronen. 


The Japanese Delegation.—The delegation of 23 Japanese 
business men, who, together with a secretariat of 28, arrive 
in this country from the U.S.A. on Monday. next, will have 
conferences with a large number of financial, commercial, 
shipping, and other authorities in London. They will also 
study traffic control, the underground system, and many 
other matters here, and will visit the important provincial 
centres in January, leaving for the Continent on January 
2ist. A programme of the visit appeared in The Times on 
Tuesday. 


Chinese Notes.—Four electrical undertakings have re- 
cently been registered with the Chinese Ministry of Agricul- 
ture and Gommerce, namely: the Shou- shing Telephone Co., 
Shou-shing, Chekiang; the Jui-An Electric Light Plant; Sui- 
an, Chekiang; the Chowshan Electric Co., Chowshan, Che- 
kiang; and the Sun Fong Electric Co., Kiangsu. Other 
electric companies that have been organised are the Yau 
Tai Electric Light Co., at Tai Hsin, Kiangsu, and the Sing 
Yang Electric Light Co., of Sing Yang, Honan. Chen Yi-hee, 
president and organiser of the Sunning Railway, expects to 
organise a company with 2,000,000 dols. capital to develop a 
water-power project near the town of Sunning. As soon as 
the necessary capital has been fully subscribed it is planned 
that contracts for the equipment wil! be placed immediately. 
—Far Eastern Review. 


New French Companies.—The Etablissements Paul Cadot 
has been formed at Paris (108, Boulevard Haussmann), with 
a capital of 2,000,000 fr., with the object of manufacturing accu 
mulators and electrical apparatus for motor-cars. 


A French Failure.—The failure is announced of the 
Société Industrielle de Télégraphie Sans Fil et d’Electricité, 
200,000 fr. capital, of 18, Rue Duppot, Paris. Liquidator, M. 
Gaubert, 1, Rue Dante, Paris. 


Lead. —Messrs. _James Forster & Co., reporting on De- 
cember 10th, say ‘Trade demand continues very slack, but, 
slack as it is, it is well to remember that the consumption for 
sheet and pipe lead continues steadily round about 5,000 tons 
per month, and that for white lead probably about 3,000 ton: 
monthly, making 8,000 tons, added to which is the electrical 
trade, which also at present is very slack. Against such 
figures we had 3,015 tons left for home absorption in October, 
and not much more for November, so the complete disappea! 
ance of all public stocks is not to be wondered at! France 
Germany, Holland, and South America continue to buy, ané 
English manufacturers are sold out for some time ahead. The 
Board of Trade returns for November are :—Imports, 8,852 
tons; exports, 2,843 tons; leaving for home absorption, 6,009 
tons.”’ 
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The Russo-German Reconstruction Scheme.—In further 
reference to the A.E.G. Kussian scheme, to which we refer in 
our lJeading columns to-day, the Berlin correspondent of the 
Manchester Guardian Commercial states that the driving force 
for the resumption of Russo-German trade relations and for the 
handling of the Russian problem on a generous scale is Herr 
Deutsch, the general director of the Allgemeine Electricitats 
Gesellschaft, ‘* who is of opinion that the trade opportunities 
offered by Russia are sufficient to give full occupation for a 
number of years to the industries of all countries. He does not 
see the need for acute competition, and believes that inter- 
national co-operation is the solution to the problem. He has, 
therefore, worked out a plan, which he submitted, during a 
recent stay in London, to a number of leading English per- 
sonalities, who were apparently quite enthusiastic about it. 
Roughly speaking, Deutsch considers that America wouid grant 
credit and supply raw materials; Great Britain would see to 
transport, grant credits, and also send manufactures; while 
Germany would act as manufacturer. All orders from Russia 
would go straight to this international organisation, ana be 
executed at a certain fixed price, which could be somewhere 
between the British and German cost of production. Profits on 
German orders would compensate losses on British supplies.” 
Sir Peter Rylands is stated to consider that, while some such 
scheme is desirable in the general interest of European trade, it 
should be carried out as part of the Reparations scheme, with- 
out aid from America, and under Allied supervision. 

In an interview also published in the Manchester Guardian 
Commercial, Mr. Krassin, discussing the German proposals for 
developments in Russia, said that a trade arrangement of some 
sort was just as essential to Russia as it was vital to Germany ; 
the 150 million peasants in Russia were in urgent need ot the 
thousand and one things which they had been compelled to do 
without practically since the war started. Mr. Krassin also 
agreed that the prospect of obtaining necessary commodities 
and utensils would spur the average Russian peasant to in- 
creased production, and in this connection he gave his opinion 
that guarantees on Russia’s part could safely be confined to re- 
payment by means of surplus grain, &c., as rouble notes would 
be useless beyond the borders of Russia. He had discussed the 
formation of some such similar scheme with Herr Deutsch, of 
the Allgemeine Electricitats Gesellschaft, and with many other 
business men on the Continent, who fully recognise the fact 
that the present state of affairs in Europe is bound to grow still 
worse unless a sane attempt can be made to bring Russia once 
again within the wheels of international trade. 


Bennis Contracts.—A large number of orders have been 
recently received by Messrs. ©. Kennis & Co., Ltd., for their 
stokers and compressed air furnaces for Lancashire boilers, 
chain grate stokers for water-tube boilers, and mechanical! 
coal and ash handling machinery. The list of contracts before 
us includes equipment for collieries, mills, iron and_ steel 
works, and the Ashton-under-Lyne Electricity Works, the last- 
named order being for four chain grate stokers for ‘Thompson 
water-tube boilers. 


£2,000 per Annum.—It appears that employers experience 
difficulty in finding men qualified to occupy positions where 
their services will be worth £2,000 per annum to the businesses 
in which they are engaged. It seems to us that it is unreason- 
able to expect to find strong swimmers among those 
who paddle with the crowd on the water’s edge. What 
bring out the strength of a man’s character are oppor- 
tunity and responsibility. Cadets are not expected to conduct 
campaigns, they must first serve as captains and colonels. Ad 
ministrative ability needs cultivation and experience. Is it 
not time that some employers were bluntly toid that they are 
themselves to blame for lack of promising material among their 
people? If managers and sub-managers are allowed to crush 
initiative, frown on ambition and penalise enterprise, employers 
must not expect to find potential £2,000 men in their employ. 
Intelligent young men do not stop with such firms. Incident- 
ally, some readers might be glad to.know where these em- 
ployers conceal themselves when the £1,850 man is looking for 
a rise!—The Times Trade Supplement. 


Wages in the Electricity Supply Industry:—A\t a meeting 
of E.T.U. shop stewards of the No. 1) (Greater London) Area, 
on December 5th, it was decided to call tor the setting aside of 
the national agreement as to wage reductions arrived at by 
the N.J.I.C. for the industry, so far as No. 10 Area is con- 
cerned. The ground upon which this was demanded was that 
wages variations were already provided for in the special agree- 
ment for the No. 10 Area. It was declared at the meeting that 
any further wage reductions would be strenuously opposed. 


A Ten per Cent. Paper Dividend.—The Rhenish-West- 
phalian Electricity Works Co., of Essen, which is largely a pit 
bank generating undertaking, has just declared a dividend at 
the rate of 10 per cent. for 1920-21. The chairman stated that 
a 10 per cent. dividend in paper was .2 per cent. in gold. 


Price Reductions.—Messrs. Donovan & Co., of Birming- 
am, announce that though the recent award reducing wages 
has not yet had full effect, they are increasing discounts on 
—— ” and “* Donlok ”’ gear by 20 per cent. as from Decem- 
r Ist. 


New Metropolitan: Vickers Showroom.—The Metropolitan- 
Vickets Electrical Co., Ltd., has just opened a showroom: at 
No. 7, Saville Row, Newcastle-upon-l'yne. ‘lhe new premises 
are mst conveniently situated, being in the centre of. the 
business section of the city. ‘I'he showroom, elegantly fitted 
from the firm’s own designs, is divided into three sections, 
representative, respectively, of the Adam, Jacobean, and 
Georgian styles of decoration, and in each case the electric- 
hight nttings, pendants, shades, &c., are ail in harmony with 
the surroundings. ‘ibe different styles of furnishing are found 
very advantageous in judging the exact etiect of the fitting in 
varied surroundings. Beyond the sections devoted mainly to 
lighting fittings, is an industrial department. Here are snown 
many types of ironclad switchgear, cables, samples of conduit, 
and a large display of all sorts of- bell pushes, switches, indi- 
cators, &c. The firm’s ‘‘ Cosmos’ specialities are also 
displayed. Exhibitions of electric cooking are to be tre- 
quentiy given; an electrically-heated water supply and electric 
irons add to the general interest of the display. 


Unemployment.—The latest statistics of unemployment 
issued by the Ministry of Labour show that the total number 
of unemployed persons on December 2nd -was 1,835,200, an 
increase of about 2,000 on the week. Short-time workers 
numbered 265,500 on November 25th. Relief schemes esti- 
mated to employ about 41,000 men for periods averaging five 
months have been approved by the Unemployment Grants 
Committee. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks 
in respect of goods and productions connected with the elec- 
trical trades and industries :— 

Crypto. No. 408,423. Class 6. Induction motors, rotary 
transformers. October 5th, 1920. No. 419,518. Class &. 
l‘itted electrical switchboards and alternating-current starting 
apparatus. October 13th, 1921.—The Crypto Electrical Co., 
Ltd., Acton Lane, Willesden Junction, N.W. 

Ebacol. No. 418,882. Class 6. Mechanical and electrical 
machinery of all kinds.—Edmiston Brown & Co., Ltd., 219, 
St. Vincent Street, Glasgow. September 27th, 1921. 

Secura. No. 418,644. Class 50. Electrical insulating ma- 
terials, sleevings, and coverings made from a textile fabric 
impregnated with an insulating varnish.—Edward P. Brasse, 
Culvert Works, Culvert Road, Tottenham, N. September 
17th, 1921. 

Lew. No. 418,872. Class 5. Metallic wires. No. 418,873. 
Class 8. Electric light flexibles and telephone flexibles com- 
posed of two or more wires insulated with india-rubber with 
an outer covering of textile material. No. 418,874. Class 32. 
Wires covered with silk. No. 418,875 Class 40. Wires 
covered with india-rubber. No. 418,878. Class 50. Impreg- 
nated electrical insulating tape.—The London Electric Wire 
Co. & Smiths, Ltd., 7, Playhouse Yard, Golden Lane, London, 
E.C. September 26th, 1921. 

Aron. No. 415,009. Class 8. Electricity meters.—Aron 
Electricity Meter, Ltd., 60, Salusbury Road, London, N.W. 
May 9th, 1921. 

MV. (lettering and design). No. 418,908. Class 50. Electric 
insulators, electric insulating materials, and electric insulating 
preparations.—Metropolitan-Vickers Electrical Co., Ltd., 4, 
Central Buildings, Westminster, S.W. September 27th, 1921. 

Milestone. No. 416,959. Class 8. Voltmeters.—H. Gordon, 
[.td., 8, City Road, London, E.C. July 14th, 1921. 

Sunco (lettering and design). No. 419,647. Class 18. Elec- 
tric fires, being heating apparatus for buildings.—The Sun 
Electrical Co., Ltd., 118-120, Charing Cross Road, London, 
\.C. October 15th, 1921. 


German Porcelain Insulators.—The prices of high-pres- 
sure porcelain insulators were increased in Germany by W per 
cent. at the beginning of this month. 


Action by London Members of the E.T.U.—In the Etrc- 
rricaL Review for November 18th, (p. 675), we published the 
chief reasons of the Executive of the Electrical Trades Union 
for suspending the London District Committee. It is stated 
in the Klectron for December that in view of the action of 
the executive certain London members applied to the High 
Court to restrain the executive from carrying their resolu- 
tion into effect. The application was heard by Mr. Justice 
Astbury, who ruled that the cause did not lie. In giving 
his ruling, the judge pointed out that, under the constitution, 
the executive had no power to suspend a district committee, 
but that the rules provided that such committee should con- 
sist of one delegate from each branch in the district, which 
branches alone had the power to suspend their elected dele- 
gates. A district committee for London would have to con- 
sist of 99 members—one from each of the 99 affiliated 
branches. The Electron adds: ‘Steps were accordingly 
taken to form such committee, and on Thursday, November 
17th, the full district committee, constituted in accordance 
with rule, met for the first time. It included, naturally, the 
members ‘‘ suspended” by the E.C., whose branches were 
satisfied with their representatives, and who will do their own 
‘“* suspending "’ if and when they become dissatisfied. 
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LIGHTING AND POWER NOTES. 


Aberdeen.— Miners’ Strike.—The Electricity Committee 
recently sought. compensation for an alleged loss due to the 
action of .the Coal Controller during the miners’ .strike in 
holding up supplies of coal to the electricity works. The War 
Compensation Court decided, however, that the Corporation 
had suffered no loss which could properly be made up from 
public funds. 


Banff.—Prorosep Exectricity Scueme.—A report has been 
prepared by Mr. Bell, of Aberdeen, upon a scheme of elec- 
tricity supply for Banff and Macduff. ‘Lhe estimated cost is 
£20,000. 

Bangor.—Buik SurrLy.—On December 7th the City Coun- 
cil approved a recommendation of the Electricity Committee 
to conclude an agreement with the North Wales Power Co. 
for a bulk supply of electricity. The sum of £9,000 is to be 
borrowed to cover the cost of plant, cabies, &c. 

At the same meeting it was decided to apply for sanction 
to bortfow £2,000, being the prospective expenditure upon 
mains, services and meters during the ensuing two years. 

Barrow.—Proposep Price INcREASE.—A proposal to increase 
the price of electricity was brought before the Council on 
December 5th. It was stated that a loss of £10,000 had been 
incurred by the undertaking during the first half of the pre- 
sent working year. The Council, however, referred the pro- 
posal back to committee. 

Barry.—Gas v. Etectricity.—A crowded meeting under the 
auspices of the Local Ratepayers’ and Property Owners’ Asso- 
ciation was held at Barry on December 7th to discuss the pro- 
posal of the Urban District Council to expend £125,000 on 
the extension and improvement of the gas works. At the 
invitation of the Association, Mr. W. A. Chamen, general 
manager of the South Wales Electrical Power Co., Ltd., 
addressed the meeting. He stated that £60,000 would be 
sufficient to give a fair supply of electricity to the town, 
and a cable could be laid from Barry to I.landaff for an 
additional £25,000. He contended that electric lighting would 
be considerably cheaper for the town than gas. A _ resolu- 
tion was passed unanimously calling upon the Council to stay 
its hand before spending such a large sum of money on the 
gas undertaking, pending advice upon estimates for electric 
lighting. Mr. C. B. Griffiths, chairman of the Council’s Gas 
and Water Committee, challenged Mr. Chamen to meet him 
to debate the merits of gas versus electricity. 

Bootle.—Proposep TRANSFER.—Proposals are under con- 
sideration for the transfer of the Corporation's electricity 
undertaking to the Liverpool Corporation. 

Brackley.—Prorosep Enecrricity Suprry.—The Town 
Council has decided to call a town meeting to consider the 
question of an electricity works for the town. The promoter 
of a scheme at Woodstock has offered, to carry out a similar 
scheme at Brackley if a capital of between £4,000 and £5,000 
is raised locally. 

Burnham (Berks).—Exectricity Suppty.—The Slough and 
Datchet Electric Light Co. has informed the Council that it 
cannot see its way clear to extend its cables to Burnham. The 
Council has decided to write to the Electricity Commissioners 
for advice as to the action to be taken to secure revocation of 
the company’s powers of supply in this district. 

Chester.— Extension or SuppLy Area —The Corporation is 
applying to the Minister of Transport for a special order to 
extend the area of supply to include the urban district of 
Hoole and certain portions of the rural district of Chester. 

Continental.—FRaNceE.—A concession has been granted to 
the Société Normande d’Electricité to supply electricity for 
public -purposes and to private consumers. The company's 
network (30,000/5,000 volts) comprises the communes of 
Mailleraye and Hearteauville in the Seine Inférieure departe- 
ment and sundry communes in the Quilleboeuf district of the 
Département de |’ Eure. 

A 120,000-kW generating station is shortly to be set up 
in the Sarre coaltields. ‘lhe Administration Domaniale des 
Mines has engaged the Sociéte Générale d’Entreprise, 56, Fau- 
bourg St. Honoré, Paris, as consulting engineers, on whom 
will fall the duty of choosing the concessionaire after exami- 
nation of the schemes submitted. 

Croyden.—Domestic SuppLty ExperiMeNt.—As an experi- 
ment, the Electricity Committee has decided to supply eleé- 
tricity for both lighting and cooking through one meter to the 
houses on the Norbury estate, at a weekly charge of ls. 6d. 
Energy used in excess of 42 units per annum will be charged 
for at the rate of 24d. per unit. 

Darlington.—YeEar’s WorkinG.—The net profit of the Cor- 
poration electricity department for the year ended March last 
amounted to £579, as against £5,365 in the previous year. 

Dover.—Loan Sanctionep.—The Town Council has received 
sanction toa loan of £8,000 for the extension of the electricity 
supply to St. Margarets, and for mains and transformers. 


Dublin.—Evectriciry Suppty Extenstons.—The Corpora- 


tion is being urged to extend the electric lighting system to 
the Inchicore district. 





Dumifries.—Price Revision—The Electricity Supply Co., 
Ltd., has applied for permission to charge 1s. per unit, with 
a minimum payment of 1d5s., for each of the winter quarters, 
and 10s. for the summer. quarters. 


Edinburgh.—Year’s Worktnc.—The accounts of the electri- 
city undertakings (Engineer: Mr.-F. A. Newington), for th: 
year ended May 15th last, record, as regards the Edinburgh 
undertaking, a total revenue of - £314,669, as compared with 
£234,247 in the preceding ‘year. Working expenses amounted 
to £241,054, as against £162,020, leaving a gross profit « 
£73,615 (£72,227). After payment of capital charges, «e., ; 
deficit of £963 was the net result; in 1919-20 a net profit o! 
£10,551 was made: The total number of units sold rose fron 
24,401,273 to 29,627,259, of which 3,340,464 units was supplied 
in bulk to Leith. 

The (Leith accounts show a total revenue of £79,457 an 
working expenses £77,237, leaving a gross profit of £2,220 
The net result was, with a credit balance of £6,175 brough 
forward, a deficit of £11,210. The number of units generate 
was 4,414,045. 


Feltham.—Orper Revokep.—The Ministry of Transport h 
revoked the Electric Lighting Order of 1914. 


Fraserburgh.—Etectricity Scueme.—The Town Council ha 
under consideration a proposal for the installation of electri: 
lighting in the town. It is estimated that the scheme woul 
cost £8,000 and provide work for 300 men. 


Halifax.—Year’s Worktnc.—The accounts of the Corpora 
tion Electricity Department (Engineer: Mr. W. M. Rogerson 
M.I.E.E.) for the year ended March 3lst last, show a tota 
income of £182,998, as compared with £137,832 in 1919-20 
Working expenses amounted to £126,983; as against £80,752 
in the previous year, leaving a gross surplus of £56,015 
(£57,080). After the payment of canital charges the net 
result was a profit of £20,124, as compared with £23,997 in 
the preceding year. The total number of units sold increased 
from 16,161,399 to 18,521,577, and the maximum demand from 
7,760 to 8,790 kW. 


India.—Kauiar Fatts Scoeme.—A conference was held last 
month to consider a scheme for utilising the Kallar Falls for 
the generation and supply of electricity to the whole of 
Travancore. It was decided to proceed with the scheme and 
to seek the permission of the Madras Government to erect a 
power house in a British District. 

THe MULsHi ScHEME.—A statement regarding the acquisition 
of land for the formation: of a lake in connection with the 
Mulshi hydro-electric scheme, was recently issued by the Tata 
Power Co., Ltd. This refutes exaggerated statements as to 
the area to be submerged, and states that liberal compensa 
tion has been made to the evicted landowners or tenants. The 
land will be gradually submerged, and the bulk of the area 
will be. untouched for five years; in the meantime the tenants 
are being allowed to raise crops free of charge. 

THE Parpati River Prosect.—This scheme was described in 
a recent issue of the Indian Textile Journal. It is planned 
to utilise a fall of about 285 ft. in the Parbati River. The 
tirst part of the installation will consist of two horizontal-shaft 
turbines direct-coupled to 3-phase, 5,000-V, 600-kW alterna- 
tors. The power will be stepped un to 30,000 V for transmis- 
mission over a distance of 10 miles to Lashkar, where a dis 
tributing station is to be erected. Other schemes mentioned 
are the Sindh River project, developing from 50,000 to 
70,000 h.p. under a head of 780 ft., and the Kuno River 
scheme, by which it is estimated 4,375 water h.p. can be de- 
veloped, utilising a head of 55 ft. 


Keighley.—Loan.—The Electricity Committee has recom- 
mended that application be made to the Electricity Commis- 
sioners for sanction to borrow £10,000 for the erection of an 
overhead transmission line from Eastburn to Skipton, and for 
the necessary control gear, &c. 





Lancaster.—Loan SanctioneD.—The Town Council has re- 
ceived sanction to borrow £7,600 in respect of the proposed ex- 
tension at the electricity works. 





Langholm.—Etecrricity SuppLy.—The Town Council has 
requested the Lighting Committee to submit a report on a 
scheme for electricity supply to the Burgh. 


Lincoln.—Loan.—The City Council has decided to apply for 
sanction to borrow £132,229 in respect of St. Swithin’s power 
station. 


Maidstone.— Year's WorkinG.—We have received from the 
Borough Electrical Engineer (Mr. E. E. Hoadley, M.I.E.E.) : 
copy of the Electricity Department’s report and accounts fo! 
the year ended March 31st last. The total income was £58,402 
as compared with £43,935 in 1919-20. Working expenses totalle: 
£46,374, as against £32,263, leaving a gross profit of £12.02 
(£11,672). The net result was a loss of £526; in the precedin 
year there was a profit of £1,486. The total number of unit 
sold was 4,993,740, an increase of 392,861. The report giv: 
details of a number of large extensions in a.c. supply durin 
the year, and attributes the loss incurred to trade depressiot 
and the miners’ strike. 

Loan SANCTIONED.—The Town Council has received, sanction 
to a loan of £5,134 for plant for the electricity works. 
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Mumbles (Glamorgan).—Arruications ror Evectricrty.—At 
a recent meeting of tue Swansea Electricity Committee it was 
stated that a number of residents at Mumbles had asked for a 
supply of electricity. ‘lhe engineer said that the cost of pro- 
viding this would be about £15,000, and at least 500 consumers 
vould be necessary to make the scheme remunerative. A 
urther report was asked for. 

Newark.—Huecrricitry Supeuy.—The Lincoln City Council 
as decided to supply the Corporation with electricity on terms 
ind conditions to be arranged, subject to the Corporation agree- 
ng to provide and fix at its own expense the necessary trans- 
uission lines from St. Swithin’s power station to Newark. 

Rathmines (Co. Dublin).—New Piant.—As the plant at 
present installed cannot now meet the demand for electricity, 
he Urban Council has decided to. install a 750-kW_ turbo- 
enerator at a cost of about £30,000. Ar amendment, seeking 
o defer the matter for six months, was lost. 


Salford.—Erection or New Station Aprrovep.—On  De- 
ember 7th the Council approved the recommendation of 
the Electricity Committee to proceed at once to prepare 
irawings and estimates for the erection of the new station at 
wecroft.: ‘The chairman of the committee pointed out that 
he estimated cost of the station was £347,000, whereas a year 
avo the figure was put at £1,189,000. . Because of this a member 

ioved an amendment delaying erection for another year, but 
his was defeated. The scheme has already received the appro- 
al of the Electricity Commissioners. 

Price Repuction.— the ‘Town Council bas decided to reduce 
he price of electricity by.15 per cent. .as from January Ist. 
{he new charges will be 75 per cent. above pre-war rates for 
ighting and 100 per cent. for power, heating and bulk supply. 

Scarborough.—Price Revision.—The Electric Supply Co. 
has applied for an Order to charge 15s. up to 15 units in respect 
of the winter quarters, and 10s. up to 10-units for the summer 
quarters, and 1s. per unit beyond these quantities. 

Skipton.—| OAN.—In view.of the agreement which has been 
entered into between the Urban District Council and the 
Keighley Corporation for a supply of electricity, the Urban 
District Council intends to apply for sanction to borrow 
£20,000, representing its portion of the cost of the scheme. 
The transmission line will be tinked up to the old grammar 
school in Newmarket Street, from which electricity wii be 
distributed to the town. 

St. Annes-on-Sea.—Loan Sanctionep.—The Urban District 
Council has received the sanction of the Electricity Commis- 
sioners to the borrowing of £9,740 for the purposes of the elec- 
tricity undertaking. 

St. Helens.—l.oan.—The Council is seeking the sanction of 
the Electricity Commissioners to a loan of £40,000 for elec- 
tricity purposes. 

West Bromwich.—Price Repuction.—At its meeting on 
December 7th the Town Council approved a reduction of 124 
per cent. in the charges for electricity for power purposes. The 
opinion was expressed that a further reduction was essential 
to manufacturers, and that the price of lighting energy should 
also be reduced. The Mayor said that an increased demand 
would permit of these reductions. 


Worthing.—Loan.—The Electricity Committee has recom- 
mended. that application be made to-the Electricity Commis- 
sioners for sanction to the borrowing of £17,000 for extensions 
to the electricity works. 

York.—Suppty Contract.—The Council has entered into an 

igreement with the War Department for the supply of elec- 
tric ity to the Government offices in the city for three years. 
It is estimated that 70,000 units will be taken each year. 








TRAMWAY AND RAILWAY NOTES. 


Blackburn.—Rerort ON UNDERTAKING.-—In accordance with 
the request of the Tramways Committee, Mr. A. R. Fearn- 
ley, M.Inst.A.E., has presented a report upon the Corpora- 
tion tramway system. He was asked :—(1) Whether any 
reconstruction of-the present system was desirable and practic- 
wble; (2) whether extensions were desirable; (3) whether 
motor omnibuses should be run either as supplementary to 
or independently of the tramways; (4) to advise the Committee 
as-to its general policy. Mr. Fearnley says that the track, 
rolling stock, and overhead line are in good working condi- 
tion, but with regard to the last, suggests that the side poles 
ind short brackets be revlaced, to give greater flexibility in 
working, ‘by = poles with. longer arms. The Darwen track is 
corrugated and needs grinding and the Darwen authorities 
should _be-approached upon the matter. As regards services, 
Mr. Fearnley suggests through-running between  vari- 
ous - well- populated districts. Referring to term of reference 
(1) he ‘is of opinion that the system does not require tecon- 
structing. With’ reference to (2) he considers that extensions 
from Cherry Tree Station to Pleasington, from Wilpshire 
Section to Whalley, and from the Preston Road Section to the 
borough boundary on Preston’ New Road, are. desirable and 
would. be a good investment.’ Mr. Fearnley suggests, with 






regard to (8), that. powers be obtained for running motor 
omnibuses on routes both within and outside the. borough. 
On the question of general: policy (4), Mr. Fearnley thinke 
that the existing uncertainty regarding the future: of tram- 
ways will be counteracted by the continued downward trend 
of the cost of materials, and he considers that by the time 
powers have been= obtained:=for carrying: out extensions, 
the laying of permanent way will only entail a reasonable ex- 
penditure. 

Central London Railway.—Extension or Time.—The 
Minister of Transport has extended the time of the Central 
London Railway Act, 1914, for the completion of the tunnels 
until July 1923. 


Chesterfield.— No Penny Fares.—At a meeting of the Town 
Council on December 6th, an ad hoc sub-committee reported 
that it was unable to recommend the restoration of penny 
fares. It was stated that renewals, deferred during the war, 
would cost £10,000. The matter is to come up for considera- 
tion again next month. 


Clay Cross.—Licut Raiwway.—The Urban District Council 
has approved of a scheme for the construction of a light rail- 
way between Clay Cross and Ashover. The scheme is being 
promoted by the Clay Cross Co., Ltd., and the preliminary 
expenses are estimated at over £2 8 000. 


Continental.—Switzertanp.—The completion of the second 
Simplon tunnel was announced on December 4th, by The 
Times’ Berne correspondent. An inaugural train ran to 
Iselle. The first tunnel was opened in 1906; ‘the hew tunnel 
was commenced from the Swiss side in 1912. 

Itaty.—Il Sole learns from Rome that a report has been laid 
before the Senate relating to the authorisation given to the 
Railway. Administration to raise a sum of 440 million lire for 
special works. At present electric traction is employed on 
559 km. of line with a track length of 1,045 km. The electri- 
fication of the direct lines Ronco-Arquata-Tortona, Tortona- 
Novi, Voghera-Bivio-Bormida and Genoa-Ovada-Alessandria 
has been begun. It is hoped to complete very shortly the 
electrification of the Rome-Tivoli and the Rome-Anzio-Net- 
tuno lines, after which the works for the electrification of the 
direct Rome-Naples line will be pushed on. Thus at the be- 
ginning of 1923 another 500 km. of electrified lines may be 
completed with a track length of 1,370 km. 

Since the construction of locomotives takes from 18 to 21 
months, the Railway Administration has been obliged to give 
orders already, beginning with one for 111 locomotives at a 
total estimated cost of 165 million lire. The Government has 
authorised the Railway Administration by a decree law to raise 
169 million lire for the acquisition of a further 120 electric 
locomotives.—Reuter’s Trade Service (Milan). 


Edgehill.— Extension or Trme.—The Light Railway Co. has 
applied to the Ministry of Transport for an extension of time 
by one year, from January 28th, 1922, for the compulsory pur- 
chase of lands in respect of the Order granted in 1919. 


Glasgow.—Tramway Purcuase.—The Corporation has de- 
cided to purchase the Coatbridge and Airdrie tramways at a 
cost of £82,500.—Daily Chronicle. 

London.—WoRKING or New “ UNprRGROUND ’’ TRAINS.— 
Careful analysis has been made of the working of the new 
trains on the District Railway, since their introduction, and 
it is stated that the results are very ‘satisfactory. The new 
trains are providitig in many ways that freedom of movement 
which is essential where there is great density of traffic. 
Figures prove that the new trains save from 2 to 3 seconds 
in loading and unloading at busy stations during the rush 
hours. That is a gain which is due largely to the door arrange- 
ment and to the improved facilities for egress and ingress. 
Furthermore, the new trains by their increased’ motor-power 
and improved braking are able both to start away and. to 
slacken from full’ speed very much more quickly than the 
older stock 

Future Position or Tramways.—Giving evidence before the 
Royal Commission on London Gevernment, which is: con- 
sidering the feasibility of a larger central administrative body 
for Greater London, Mr. Norman, LC.C., said that the tram 
ways in Greater London could be leased; there would ‘be 
many applicants for them. It might be necessary for the pro- 
posed new Council to compulsorily acquire systems in outer 
London; special legislation would be necessary to secure this. 


Luton.—Sunpay Services.—It has been decided not ‘to run 
tramcars on Sundays during ‘the winter. 


Manchester.—CnristTMAs Services.—The Executive Com- 
mittee of the Manchester branches of the United Vehicle 
Workers’ Association has instructed the tramway euiployés. to 
work on Christmas Day; a modified service will be run. and 
the.men will receive double pay. 

The Stalybridge employés have also. agreed to de duty on 
Christmas Day. 


Newcastle-on-Tyne.—Loneer Hours.—At a meeting of ‘the 
City, Council’ on December 7th, it was décided to rescind a 
previous resolution’ fixing the tramway employés’ working 
week at a maximum of 44 hours. The chairman of the Trans- 
port and Electricity Committee said that it was necessary 
either to increase revenue or reduce .expenditure. The im- 
position of higher fares was impracticable, but the’ working 
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of longer hours by the men would effect considerable economy. 
No men would be discharged as a direct consequence of this 


decision. The employés recently announced their intention 
to resist any attempt to lengthen the working week. 








TELEGRAPH AND TELEPHONE NOTES. 


Australia.—LONG-DISTANCE WrreLess.—In moving the ap- 
proval by the Federal Government of the draft agreement 
with Amalgamated Wireless, Ltd., for the erection of high- 
power wireless telegraph stations in Australia, Mr. W. M. 
Hughes, Prime Minister, referred to the recent messagea 
transmitted from England, which. were successfully received 
in Australia, and said that such transmission had been con- 
sidered impossible by the Imperial Conference. The proposed 
capital would be 1,000,000 £1 shares, the Commonwealth 
taking half, with the controlling interest, which would be 
preserved in the event of an increase of capital. 

The Federal Parliament has referred to a joint committee 
of the Chambers the rival proposals which have been sub- 
mitted for communication direct with Great Britain. If, 
after investigation, either scheme is recommended with or 
without alteration, the Prime Minister will have the power 
to sign the contract. It is interesting to note that messages 
transmitted from the Post Office arc station at Leafield, 
which is working on low power pending the completion of 
the corresponding station in Egypt, are being received in 
Australia. According to a message from Sydney the morning 
newspapers in Australia are publishing news dispatched from 
Leafield, which has been picked up by the Perth wireless 
station. It is well known that news has been received in 
Australia and New Zealand during the last three years from 
several of the stations in France and Italy, which are 
equipped with Elwell arcs similar to those at Leafield. 


Chile-—New WIRELEss Stations.—So as to enable Chile to 
correspond with the principal European and American 
stations, the Government is accelerating the installation of 
wireless stations in various parts of the Republic. ‘Lhe total 
cost of this project is estimated at £1,385,000, says The 
Times. 

Christmas Telegrams.—The Post Office has made 
special arrangements with the Australian and New Zealand 
administrations for the delivery in those Dominions, on 
Christmas morning and New Year's Day, of telegrams of 
greeting sent from this country, at one-quarter of the usual 
rates. The price per word will be 9d. to Australia and 8d. 
to New Zealand. The telegrams may be handed in at any 
postal telegraph office not later than December 20th for de- 
livery on Christmas Day, or December 28th for delivery on 
New Year’s Day. The minimum charge will be 7s. 6d. to 
Australia and 6s. 8d. to New Zealand. Similar facilities are 
also provided for delivery in this country, on Christmas Day 
and New Year’s Day, of greetings from Australia and New 
Zealand. 

No special arrangements have been made for the delivery 
of greetings in Canada, but such messages can be sent by the 
deferred service ‘‘ Via Imperial,’’ for delivery on Christmas 
Day. The rate is 44d. a word, with no minimum number of 
words. 

Telegraph offices will be open in this country on Boxing 
Day and Bank Holiday, December 26th and 27th, from 9.30 
to 11 a.m. Exceptional arrangements will be made for 
London. On Boxing Day telegrams for addresses beyond a 
radius of four miles from the Central Telegraph Office or the 
West Strand branch office will not be delivered after 4 p.m. 
—The Times. 


Ireland.—TeLeGrarH ControL.—The annex to the agree- 
ment which was signed on December 6th by representatives 
of the British Government and by representatives of Dail 
Eireann on behalf of the Irish Free State states, in part, that 
(2) a convention shall be made between the British Govern- 
ment and the Government of the Irish Free State to give 
effect to the following conditions: (a) That submarine cables 
shall not be landed or wireless stations for communication 
with places outside Ireland be established except by agree- 
ment with the British Government; that the existing cable 
landing rights and wireless concessions shall not be witb- 
drawn except by agreement with the British Government; 
and that the British Government shall be entitled to land 
additional submarine cables or establish additional wireless 
stations for communication with places outside Ireland. 

(c) That war signal stations shall be closed down and Jeft in 
charge of care and maintenance parties, the Government of 
the Irish Free State being offered the option of taking them 
over and working them for commercial purposes subject to 
Admiralty inspection and guaranteeing the upkeep of exist- 
ing telegraphic communication therewith. 


Italy.—TeLeGraPpHic ComMMUNICATION.—The Chamber dis- 
cussed on December 7th the agreement with the Eastern 
Telegraph Co. regarding the working of the cable between 





Trieste and Corfu. Signor Giuffrida, Minister of Posts and 
Telegraphs, said it was simply a matter of substituting Italy 
for Austria-Hungary in the contract with the company. He 
added that the Government had obtained some concessions, 
and was convinced of the necessity of developing direct tele- 
graphic communication between Italy and other countries, 
especially where there were important Italian interests. The 
agreement was approved.—Reuter’s Trade Service (Rome). 


Rhodesia.—TeLerHONE EXxTENSIONS.—It is announced ofii- 
cially that the Administration of Southern Rhodesia is to 
spend £10,000 on telephone materials during the next year. 
The Government is borrowing £450,000 in three equal yearly 
instalments from the Imperial authorities, and out of the 
first advance the amount mentioned above has been allocated 
for *‘ additions to telephone systems and new installations. 


Russia.—TELeGRaPHic COMMUNICATION.—The transmission 
of telegrams between Sweden and Russia is now possible, 
the Store Nordiske Co. having commenced a service of ordin- 
ary telegrams from Russia to Sweden. Radiograms have 
been sent since December 1Uth from iarlsborg vw Petrograd 
by the Swedish Telegraph Office, and negotiations are in 
progress for the transmission of ordinary telegrams: by the 


Store Nordiske Co. to Russia—Reuter’s Trade Service 
(Stockholm). 
Sweden.—WireELess NAVIGATION Reports.—The Swedish 


Government has recently approved proposals made by the 
Swedish Pilotage Board for co-operation between countries on 
the North Sea and the Baltic with regard to ice signalling by 
wireless. The proposals, effect to which was to be given 
at the close of November, comprised the issue of reports 
covering the entire Swedish coast from Haparanda to the 
Norwegian frontier regarding the condition of the _ ice, 
to be issued daily in cipher, the key to which is being pub- 
lished in the Swedish *‘ Notices to Mariners.’’ The messages 
are also to include information regarding wrecks, the with- 
drawal of lightships, and obstacles to navigation.—Board of 
Trade Journal. 








CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the Evecrrica, Review in which the 
** Offieial Notice ’’ appeared.) 


OPEN. 


Australia.—Me._sourne.—February Ist. 
ment Railways. 
accessories.* 

February 15th. Postmaster-General’s Department?’  Tele- 
phone apparatus and parts (Schedule 544). (December 9th.) 


Blackpool.—December 23rd. Electricity Committee. One 
5,900-kW, 3-phase turbo-alternator, surface-condensing plant 
with auxiliaries; one 2,000-kW, phase and frequency changer, 
complete with exciter and starting motor. (December 9th.) 


Bradford.—December 24th. Electricity Department. 
Rotary converting plant (Cont. R.207.) (December 9th.) 


Edinburgh.—December 19th. Electricity Supply Depart- 
ment. Insulated cable for five months. (December 9th.) 


B _ Victorian Govern- 
Four motor-driven grinding machines, with 


London.—SuHorepDitcH.—January 3rd. __— Electricity Supply 
Department. One water-tube boiler of 33,000 lb. evaporative 
capacity. (December 9th.) 

L.C.C.—January 12th. One electric passenger lift, capa- 
city 114 ewt., with full automatic push-button control, to be 
completed within two months, at Geoffrey House, Tabard 
Garden Estate, Bermondsey, S.E. (See this issue.) 


New Zealand.—WEeLLINGTON.—January 17th. Post and 
Telegraph Department, 25,000 dry cells for telephone work.* 


Peterborough.—January 12th. Electricity Department. 
One 3,000-kW turbo-alternator with condensing plant, two 
750-kW rotary converters, two 100-kW motor generators, 
e.h.p. and |.p. switchgear, steam, water. and drain pipes. 
foundations for the above plant, and structural alterations to 
existing buildings. (See this issue.) 


South Africa.—JOHANNESBURG.—January 4th. 
Council. Two 2,000-kW converters, 
spares.* 

Spain.—February Ist. Harbour Works authorities at 
Vigo. Supply and erection of a 15-ton electric crane. Parti- 
culars from the Junta de Obras del Puerto de Vigo. 


Uruguay.—Monte Vinzo.—December 30th. State Elec- 
tricity Department. Power station plant: one 4-stroke Diesel 
engine, coupled to a 200-kW, 3-phase alternator, and one 4 
stroke Diesel engine, coupled to a 300-kW, d.c. generator.* 


Municipal! 
with switchgear and 


*A copy of the specification, &c., can be consulted at the 
Department of Overseas Trade, 35, Old Queen Street, S.W.1. 
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CLOSED. 


Australia.—P.M.G.’s Department, Queensland. 
16 tons bronze wire, 40 lb. per mile, £22,000; 21 tons bronze wire, 70 |b. per 
mile, £2,478.—British Insulated & Helsby Cables, Ltd. 


P.M.G.’s Department, South Australia. 

Equipment in connection with the extension of the main distributing frame 
at Central Exchange, £365.—British General Electric Co., Ltd. 

P.M.G.’s Department, Western Australia. 

Equipment in connection with the installation of four additional primary 


line switches and associated parts at Perth automatic exchange, £9,754. 
—Automatic Telephones (Aust.), Ltd. 


P.M.G.’s Department, N.S.W. 

Material required in connection with the installation of impulse-sending 
devices at various branch exchanges in Sydney, £1,240.—Automatic 
Telephones (Aust.), Ltd. 

Victorian Electricity Commission. 

Engine-room Buildings at Newport “ B"’ power station, £32,000.—Babcock 
and Wilcox. 

Rubber conveyor belts, £4,500.—Perdrian Rubber Co., Ltd. 

25<ycle induction motors, with slide rails and pulleys, £1,011,.—British 
General Electric Co., Ltd.—Tenders. 


Ashford (Kent).—East Ashford Board of Guardians. Ac- 
cepted :— 

Installing electric’ light at the workhouse, £838.—H. S. Tett & Co., 
Ltd. 


Belgium.—No fewer than eleven firms submitted tenders 
last week to the municipal authorities of Saventhem for the 
supply of a 165-kW dynamo, with accessories. The prices 
ranged from 44,250 fr. to 92,500 fr., the lowest offer being that 
of M. E. Goussens, of Saventhem. 


Bradford.—Tramways Committee. 
Copper rail bonds.—British Insulated & Helsby Cables, Ltd. 
Steel cotters.—Crossley & Davenport. 


Electricity Committee. 

Transformers.—Hackbridge Electric Construction Co., Ltd.; Ferranti, 
Ltd.; Metropolitan-Vickers Electrical Co., Ltd.; British Electric Trans- 
former Co., Ltd. 


Dumfries.—Town Council. Accepted:— 


Installing electric light at the slaughter house and stables, £155.—Dum- 
fries Electricity Supply Co. (Electric Installations), Ltd. 


Londen.—Hackney.—Electricity Committee. Accepted :— 

Condensing water pipe work in cqnnection with the extension of the Elec- 
tricity Power House at Millfields Road, supply of pipes, £317.—Clay 
Cross Co., Ltd. 

Valves for ditto: Two 36-in. valves, each with floor column and head- 
stock, two 30-in. ditto, two 26-in. ditto, 2795.—Blakeborough & Sons. 


Stafford.—The Electricity Committee has accepted the 
tender Of Callender’s Cable & Construction Co., Ltd., for the 
supply and laying of 1,000 yards of |.p. cable in Newport Road. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—lriday, December 6th. At the 
Institution, Storey's Gate, St. James's Park, 5.W. At 6 p.m. Papers on 
“Conveying and Elevating Machinery," by Mr. G. Mitchell and on 
“ Discharge of Grain Cargoes in the Port of London by Pneumatic Ele- 
vators,”” by Mr. R, E. Knight. 

Electro-Harmonic Soociety.—Friday, December 16th. At the Great Hall, 
Cannon Street Hotel. At 8 p.m. Smoking concert. 

British Electrical Development Association.—Friday, December l6th. At 
the Institute of Patent Agents, Staple Inn Buildings, W.C.1. At 8 p.m. 
Paper on “ Salesmanship in Relation to Electric Power-driven Machinery 
in the Home,” by Mr E. R. Morton. 

Junior institution of & .—Friday, December 16th. At Caxton Hall, 
Westminster, S.W. At 8 p.m. Paper on “* Notes on Searchlight Construc- 
tion and Operation,” by Mr. A. J. Simpson 

Friday, December 30th. At Caxton Hall. At 8 p.m. Questions and 
General Discussion. 7 
institution of Electrical Engineers (Scottish Centre).—Saturday, Decem- 

ber 17th. At the Grosvenor Restaurant, Gordon Street, Glasgow. At 7 
p.m. Smoking concert. 

Edinburgh Electrical Society.—Friday, December 23rd. At the Philo- 
sophical Institute. At 8 p.m. Paper on “* Watts on Wheels (Automo- 
biles and Accumulators),"” by Mr. E. O. Catford. 








THE “ELECTRICAL REVIEW” SERVICE 
DEPARTMENT. 


Queries addressed to the ErectricaL Review will be answered 
by post, if the desired information is available, provided the 
following simple rules are observed :— 


1. Address your inquiries to the ELectricaL Review, L7p., 
Service Department, and enclose a stamped addressed envelope. 

2. Do not ask for information until you have satisfied your- 
self that it is not already. contained in our advertisement pages. 

3. If we are the means of putting you in touch with the firm 
or firms that you require, do us the favour of mentioning the 
ELectricaL REVIEW. 

No charge is made for the service. 


Among the inquiries received this week..we have been un- 
able to trace the names of makers or suppliers of :— 

The Kyron heat giver. 

The MororHone gramophone motor. 

Bopy-Current Brakes for small motors up to 10 h.p. 


NOTES. 


Fatality.—While assisting riveters engaged upon a pitch 
tank at the National Oil Kefineries, Skewen, on December 
6th, Cyril Kreischer (19) was killed. It was his duty to hold 
an electric hand lamp, and it is believed he received a shock 
by this means. The other men had left the tank, and he was 
stepping out when he fell. Artificial respiration was tried 
without avail. It is less than a month since another work- 
man was killed by electric shock on the housing site at the 
refineries. 


The Human Need of Heat.—On December 13th, Mr. J. 
W. Beauchamp, M.I.E.E., lectured to the National Association 
ol Supervising Eiectricians on “ Artificial Heat in Relation to 
tiuman Needs.’’ The lecturer explained that his idea was not 
so much to present a treatise upon the subject as to coacu his 
hearers in the manner of conveying facts about heating to the 
lay. mind. He gave a semi-medical explanation of the heat- 
absorbing and emitting functions of the human body, pointing 
out that artificial heat was required to enable the body to 
work in a congenial atmosphere; at the same time a constant 
perfectiy-reguiated temperature would soon cause the men- 
tioned functions of the body to fall into disuse. Mr. Beau- 
champ then dealt with the three methods of heat transference 
—conduction, convection, and radiation—and their relative 
efliciencies. Conduction was a little-used method. Convection 
was efficient in cases where the air could be fairly weil re- 
tained, and where draughts were absent. The emission of 
radiant energy was the function of many types of modern 
electric and gas heaters. Air, being diathermanous, was but 
sughtiy heated by the passage of radiant energy, the latter 
being converted into heat upon contact with solid bodies, suclt 
us human beings, walls, furniture, &c. Upon the whoie, the 
best conditions for health and work probably lay in a mixture 
of convective and radiant heat. The temperature of the sur- 
rounding air in any room or workshop should be maintained 
at a reasonable value by convective heating; central heating 
by means of hot water met this requirement. In addition to 
this, radiant electric heaters should be employed to permit of 
a fair amount of temperature variation to meet individual 
requirements. The appreciation of radiant heat for this pur- 
pose was shown by the immense numbers of bowl fires which 
have been sold, even for use where electricity charges are high. 
In the early days of electric heating, a common appliance was 
a combination of radiant energy transmission, provided by 
large carbon-filament lamps, and convective heating, by means 
of elements run at a comparatively low temperature. There 
appeared to be still room for devices of this nature. The 
speaker then gave a short dissertation on the way in which to 
familiarise the uninitiated with quantitative conceptions of 
heat, as contrasted with temperature. He also gave examples of 
calculations to ascertain the amount of heat required in definite 
cases, and showed that scientific investigation practically con- 
firmed the empirical *‘ 14 watts per cu. ft.’’ used as a basis 
by heating engineers. He urged economy in the use of heat, 
saying that heat should be looked upon in much the same 
way as bread is. Speaking of modern applications of electric 
heating, Mr. Beauchamp instanced some Norwegian installa- 
tions in which a constant supply of electricity was employed to 
heat the water in a large, central, lagged tank. The high, 
load factor enabled electricity to be supplied at very reason- 
able rates. He also spoke of a similar experiment on a smaller 
scale in this country, where by means of alternate switching 
a constant supply of electricity could be used either for light- 
ing, for heating the water in a small tank, or for both, by 
splitting the supply. ‘A short discussion followed the lecture, 
and Mr. Beauchamp replied to a number of questions raised, 
admitting that the problem of what to do with excess heat in 
the hot-water systems mentioned, during summer, was a diffi- 
cult one to solve in this country. 


The Tramwaymen's Agreement.—\! a conference of 
municipal tramway authorities convened by the Municipal 
Tramways Association last week, it was resolved that th 
48-hour week should be retained, and that a committee of 


‘tthe National Industrial Council should be appointed to re- 


vise the agreement of March, 1919. A meeting of the Council 
was to be held yesterday in London. 


Water-power Resources of the United Kingdom.—On 
Wednesday last the final report of the Water Power Resources 
Committee was issued. As it was received whilst we were 
going to press, we can only say, at the moment, that the 
Committee recommends that the collection of information 
regarding rainfall, &c., be continued; that financial aid be 
given by the State to undertakings during the constructional 
period; that long-term licences for the use of water-power be 
issued; that the Board of Trade or the Electricity Commi- 
sioners be charged with the supervision of water-power 
development, and that tidal power be investigated by a 
Technical Commission. 

A Water Commission having jurisdiction over England and 
Wales only to have charge of the water resources of the 
country in the public interest, is also recommended. 
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Electric Vehicles in Italy.—A_ sciieme for the reduction 
of the annual taxes on motor vehicles is at present being con- 
sidered by the Italian Parliament. A feature of the new 
measure is that all taxes on electrically-propelled vehicles are 
to be abolished for a‘ period of five years provided the vehicles 
are-of Italian construction. 


Direct Wireless to Australia.—In view of the interest that 
has been aroused by the proposal to form an Imperial chain 
of wireless telegraph stations, the announcement of the latest 
achievement of Marconi’s Wireless Telegraph Co., Ltd., is of 
peculiar interest. Wireless test messages, prepared by an in- 
dependent expert and transmitted in his presence, were sent 
direct to Australia on the evening of Sunday, November 20th, 
from the company’s station at Carnarvon. Cable telegrams 
since received report the reception, complete on the first trans- 
mission, both at Sydney and Melbourne. The apparatus 
employed for this unique demonstration was a valve trans- 
mitter that is said to be the largest of its kind in the 
world. As will be seen from the accompanying illustra- 
tion, it comprises a bank of 48 Marconi valves (a 
development of Dr. Fleming's invention) and each of the 
four dozen globes is about the size of a Rugby football. The 
importance of this successful long-distance transmission of 
wireless telegraph messages is self-evident, and the Marconi 
Co. is to be congratulated upon the rsults obtained. 
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According to. the Daily Mail, Mr. Hughes, Australian 
Premier, tabled-in the House of Representatives.on November 
‘4th, a draft agreement providing for the establishment of 
direct wireless communication between the Commonwealth 
and England. The company concerned undertakes always to 
remain an independent British concern and to construct forth- 
with the: necessary stations. The main trunk stations in 
Australia and England are to be provided within two years, 
and an additional station in Canada, capable of communicating 
with Australia, is to be established. The charges for messages 
are not to exceed 2s. per word for the full rate; 1s. per word 
for the deferred rate ; 6d. per word for the week-end rate: 1s. 
for Government, 5d. for Press, and 3d. for deferred Press 
messages. 

The first Press message to be forwarded direct from England 
to Australia by wireless telegraphy was dispatched: by the 
Daily Mail at the invitation of Marconi’s Wireless Telegraph 
Co. on the evening of December 4th. It was handed in at 
Marconi’s Fenchurch Street office and sent by wire to Car- 
eeeven, whence it was transmitted by wireless by Captain 

Round. The message was received at the experimental sta- 
tion of Amalgamated Wireless (Australasia), Ltd:, at. Koo Wee 
Rup, near Melbourne, and at the Government station ‘at 
Perth, -on the west coast of Australia, the places being 1,800 
niiles,apart, .“" Only a power of 160 kW. was required ‘to send 
the message, owing to the use of valves, whereas a.few weeks 
ago 400. kW would have been needed.”’ 


London and Home Counties Electricity District.—Cowmis- 
‘SIONERS’ -Decisions.—We have received a statement of ‘the 
decisions of the Electricity’ Commissioners ‘on the schemes 
submitted at the local inquiry that was held in’ June and 
July last in connection with the above-named . area, which 
we hope to deal with fully next week; its late arrival pre- 
cludes its publication in this issue. 

Briefly, it may be explained ‘that the "Commissioners have 
confirmed the provisionally delimited district, subject ‘to cer- 


tain minor fringe amendments. They have rejected the Pop. 
lar Borough Council’s scheme and propose to establish a 
Joint Electricity Authority on the lines ‘suggésted in the 
schemes promoted by the L.C.C. and the Conference of 
Local Authorities. The Commissioners concur generally in 
the technical proposals for dealing with the requirenients of 
the area during the first stage, terminating about 1925/6, for 
which they have already authorised the necessary generating 
plant. With regard to the second stage, however, the Com- 
missioners differ from the promoters, who proposed to continue 
the development of existing ‘‘ group ’”’ stations. The Com 
missioners’ conclusion is that a better way is open— namely 
to install the 199,000 kW of generating plant required in one 
or more capital stations, while retaining the ‘‘ group”’ sta 
tions as developed during the first stage, and that the Bark 
ing site should be utilised for the construction of -the first 
capital station, which will be required before 1926, and the) 
will forthwith consent to its establishment by the County of 
London Electric Supply Co., Ltd. The Commissioners are not 
in accord with the view that a Joint Authority would be un 
able to generate electricity more cheaply than a railway com- 
pany possessing its own generating station, and they are of 
the opinion that a supply from a common source Will be ‘ad 
vantageous to both parties. It appears to them that it shouli! 
be possible by agreement to settle the terms of transfer o 
the selected stations, and negotiations on this matter are sti! 
proceeding. The Commissioners approve in principle of an 
extension of tenure as part of a settlement with the London 
companies, and the order establishing the Joint Authorit) 
is to be so drafted as not to interfere with the rights of the 
North Metropolitan Electric Power Supply ©o., Ltd., or the 
bulk supply rights of the Metropolitan Electric Supply Co., 
Ltd. Regarding finance, it is proposed that authorised. under- 
takers should find the funds for all extensions of generating 
plant at their stations while such stations remain in their pos 
session, and for anv inter-connecting mains required before 
the Joint Authority is in a position to act. ‘The capital moneys 
necessary for the construction of additional inter-connecting 
mains and for the erection of the capital stations should be 
raised by the Joint Authority under borrowing powers, to be 
conferred by further legislation. 


Appointments Vacant.—Cable jointer (84s. 8d.) anid 
electrical and mechanical engineer (£500), for the Swindon 
Corporation Eleétricity and Tramway Department; assistant 
superintendent (450 Rs. per mensem), for the power station 
of the Madras Electric Supply Corporation, Ltd. (See our 
advertisement pages to-day.) 


Power Factor and Charges for Electricity in Canada.— 
The Commercial Section of the Canadian Electrical Associa- 
tion has recentlly circulated a ** questionnaire ’’ on the above 
subject. Replies were received from eight of the largest supply 
companies in the Dominion. 

Seven companies state they have clauses to correct for low 
power factor; while one company pays no attention to this 
subject as yet. Of the seven, two companies use the following 
c ‘lause in their agreements with power consumers :— 

‘ All electrical apparatus made use of by the consumer shall 
be of good commercial efficiency, and such as to introduce no 
disturbing elements into the electrical system of the company. 
The minimum power factor of the motors when operating con- 
sumers’ maximum load shall be as follows: Motors not exceed- 
ing five horse-power rated capacity, a power factor of not less 
than’ 75 per cent.; motors of over ‘five horse-powér and not 
exceeding ten horse-power rated capacity, a power factor of 
not less than 80 per cent.; motors over ten horsé-power rated 
capacity, a power factor of not less than 85 per cent. If the 
power factor be found ‘less than the above spedified, then the 
power consumption shall be calculated on the basis of the 
minimum power factor so specified.’ 

One company uses practically the same clause, stating that 
the consumer must maintain 80. per cent. power factor up to 
10 horse-power rated capacity of motors and 85 per cent. power 
factor on motors over 10 horse-power rated capacity. 

Another company uses the following clause:—‘‘ If at any 
time when power is being delivered to the customer at normal 
voltage and frequency the total-volt-amperes so delivered ex- 
ceeds that which would result if the power which the customer 
is then taking were delivered at a power factor of 85 per cent.. 
the volt-amperes delivered shall be calculated as power upon 
the basis of 85 per cent. power factor.”’ 

Other clauses are: “‘ The minimum power factor determined 
monthly shall not be less‘ than 85 per cent.’”” ‘‘ If the powe: 
factor ut maximum kVA be less than 85 per cent., then the 
total amounts of the accounts.due for service under this con- 
tract shall. be increased by dividing such amounts by the power 
factor as found and multiplied ‘by 85 per cent.’’ ‘* It is-agreed 


that the rates for service herein provided for are conditiona! 


upon the consumer’s apparatus taking power at no lower factor 
than 70 per cent., and should his requirements. be.such as to 
cause the power factor in his supply circuit to fall below 70 per 
cent., then the rates for service herein provided for may, at 
the company ’s option, be increased by the amount of five pe 
cent. for each per cent.’ the power factor of such service falis 
below 70 per cent." '~ 

With reference to correcting against’ serious éonditions of 
current unbalance, no specific clauses*are used’ by any of the 
eight companiés. 
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To Alarm Burglars.—According, to the. Hvening News, an 
“ Italian gentleman’ has invented aun. elaborate burglar 
alarm system. It consists in coating the inner side of walls 
and, windows with insulated tinfoil and metallic paint. An 
** ever-s0-gentle electrical current *’ circulates through the 
tinfoil, and--when the tinfoil is punctured’ the current is 
interrupted. ‘*\When the circuit is broken ‘im anyway a heavy 
plunger cushioned on oil begins falling slowly down in a 
cylinder in the cellar, making contact with wires, which ex- 
plode three harmless bombs at intervals of 15 seconds, and 
then seta bell ringing hard.” 

This is ingenious, but it would probably be cheaper and 
better to let the burglar carry on, 


Electric Ship Propulsion.—The United States coastguard 
cutter Tamoa, the first of four electrically-driven ‘cutters to be 
placed in service by the Treasury Department,. has just been 
delivered to the authorities at’ the port of New York. She 
was built by the Union Construction Co., Oakland, Cal., and 
is 240 ft. long, 39 ft. beam, 25 ft. 6 in. deep, displaces 1,600 tons 
it a mean draught of 14 ft., and has a speed of 16 knots. The 
main propelling machinery consists of two Babcock & Wilcox 
vater-tube boilers burning oil; which supply steam to a tur- 
bine-driven alternating-current generator. This in turn 
operates a 2,600-h.p. synchronous motor at a propeller speed 
of 130 r.p.m..—Reuter’s Trade Service (New York). 

U.S. Electric Vehicle Market.—The manufacturers of 
electric vehicles have arranged to hold monthly meetings in 
New York City, commencing in December, when the most 
prominent men in the trade will speak briefly on various 
phases of the industry: An electric’ vehicle show will be 
held in New York City, probably towards the end of January; 
the exhibition will be sponsored by the Edison Electric Co. 
\ similar show held early this year. was reported to have been 
highly successful from the manufacturers’ point. of. view, so 
it is probable that there will be a record. number of exhibits 
at the next exhibition.—Reuter’s Trade Service (New York). 


** British Trade Ship.’-—The board of the British Trade 
Ship publishes information which may be regarded as a 
barometer showing the present and prospective fall in costs 
of production. The terms for exhibiting have .been reduced 
from between £2,100 and £1,350 for stalls to £1,400 and £900 
respectively... The cost of showcases and countercases is 
similarly reduced to an average charge of about £400. First- 
class cabin accommodation for a trade representative under- 
taking the whole voyage of 18 months is reduced to the sum 
of £1,000, including all meals taken on: board the ship: The 
significance of this reduction is a good omen for British trade 
and industry in the New Year. » 


INSTITUTION NOTES, 


The Institution of Electrical Engineers.—InrormaL Meet- 
InG.—At the meeting of the Informal Section on Monday, 
December 5th, Mr. J. R. Bedford was in the chair, when Mr. 
C. L. Lipman-.opened a discussion on *‘ Some Recent De- 
velopments in the Design of A.C. Instruments.’’ The meeting 
was rather less crowded than recent meetings have been, 
and the discussion consisted mainly of interrogation from «a 
few instrument experts. Mr. Lipman displayed numerous lan- 
tern slides showing the instruments in detail; and diagrams 
of connections, &c.: also, by: the courtesy of Messrs, Nalder 
Bros. & Thompson; he was enabled to show some fine examples 
of the’ instruments. The power factor - meters, frequency 
meters, synchronisers_ and synehroscopes described mainly 
embody an improved movement in’ which no moving coils are 
employed, with the result that extreme lightness,’ perfect bal- 
ance and accuracy, and very small volt-ampere consumption 
are obtained.. A special sensitive relay, primarily intended for 
use with Merz-Price and similar systems. of protection, was 
exhibited; it was.in principle. similar to a moving-iron 
ammeter, The relay .is self-setting, and is. proof against 
violent external vibration. . The Dransfield, three-phase volt- 
meter was also exhibited. 

Soutn MIDLAND CEeNTRE.—Students’ Section.—At a meeting 
held.on. December 13th there was a. debate on the “ Relative 
Advantages of A.C. and’ D.C. for Power Distribution’ and 
lighting in Sub-Station Areas." Mr. R. A. Chattock, 
M.I.E.E., Chairman of, the Centre, occupied the chair. 


Junior Institution of Engineers.—<At the recent annual 
general meeting the following officers were elected for Session 
1921-22 :—Chairman, Mr. E..C, West;.vice-chairman, Mr. H. 
V. Pointon; librarian, Mr. H. P..-Wright;- hon. freasurer, 
Mr. W, A. Tookey; hon. auditors, Messrs.-J. M.-.Seddon, 
W, M. Murrel, S. H. Hole, and R. Cook; members: of -Coun- 
cil, Messrs. A. J. Simpson, L. Turner, W.-H. Ballantyne, and 
G: W. Tookey: “Mr. W. A. Tookey, in presenting the past 
year’s accounts, expressed satisfaction that the deficit was 
not so ‘great as'had been anticipated, owing principally to 
increased revenue ‘from advertisements and ‘the care exercised 
by the Secretary and Finance Committee. 

‘On December 9th Mr; C. H. Wordingham, C.B.E., delivered 
his. address: as President. The speaker ‘covered wide ground. 
outlining the position of;,the; vatioug-engintering institutions ; 


the status of the engineer; the effects of industrial unrest; 
water power; fuel power; charges for power; power distri- 
bution; standardisation; the metric system; research; and 
other subjects of importance to engineers. 

Institution of Rubber Industry.—At yesterday evening's 
meeting Mr. Fordyce Jones (chairman of the Reliance Rubber 
Go., Ltd.) was down to read a paper on “ Widening the Field 
for Rubber Manufacturers.”’ 

Chelmstord Engineering Seciety.—On December Ist Mr. 
J. N. Houblon, M.I.E.E., of Messrs. Crompton & Co., Ltd., 
read @ paper on *‘ Small Publie Electric Supply Under- 
takings,’’ Mr. G. F. Barrett, O.B.E., the President, presiding. 
The lecturer dealt with the preliminaries necessary to start a 
small undertaking and the choice of prime movers; where 
steam was to be used the locomotive type of engine was re- 
commended, and the * semi-Diesel’’ if oil fuel was decided 
upon, on account of low first cost and economy in running. 
D.c. supply was generally recommended, but for extensive dis- 
tricts an a.c. system was more economical. The question of 
mains was dealt with, and the author thought. that. in most 
cases a well-designed overhead system was more suitable, 
und considerably cheaper than underground mains, but it was 
essential for Government regulations to be modified, as they 
made the cost unnecessarily high. The lecture was illus- 
trated: by a large number of lantern slides, and an interesting 
discussion followed. 


Birmingham and District Electric Club.—On December 
10th Mr. N. Deykin was appointed chairman of thé club. 
The membership has iri¢reased from’ 141 to 150, ‘and the 
financial statement shows a credit balance. 


Edinburgh Electrical ee a’ meeting of the So- 
ciety, held on December 9th, Mr. Arthur Whiteley gave an 
illustrated lecture on ‘* Wireless.’’ After dealing with the 
history and development of radio telegraphy and referring to 
the work of the outstanding inventors, the lecturer described 
the principles of spark and closed circuit transmission. Ther- 
mionic .valves of various types and their application were 
shown. Mr. Whiteley gave -descriptions of wireless stations 
in the East with which he had been connected, and con- 
cludéd with a demonstration of a‘simple home-made receiver 
set. On behalf of the. Edinburgh and Dastrict Radio Society, 
he invited his audience to an exhibition of wireless apparatus 
which is to be held’ in Gillespie’s School on Saturday, Decem- 
ber 17th. 


Greenock Association of Electrical Engineers.—On 


December 6th Mr. Bucklitsch, of the Post Office Engineering 


Department, read a paper on ‘* Intercommunication Tele- 
phones.’» The author gave details of various systems, auto- 
matic and manual, including the Strowger type. A vigorous 
discussion followed the paper, ranging fromi faults to phe- 
nemena in telephony. 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side ‘of the profession 
and industry, also electric tramway und railway officials, to 
keep readers of the ELecTRICAL REVIEW ‘posted as to their 
movements, 


On Saturday last, at Cambridge University Church, Mr. 
W. L. Brace, Professor of Physics at Manchester University, 
and son of Sir William and Lady Bragg, was married. to 
Miss Alice Hopkinson, elder daughter of Mr. and Mrs..A. 
Hopkinson; of Cambridge. 

Dr. JoHn B. WHITEHEAD, dean of the engineering school 
and professor of electrical engineering at Johns Hopkins 
University, U.S.A., bas. been awarded the five thousand 
francs prize of the Institute Electrotechnique . Montefiore of 
Liége, Belgium, bestowed every three years for original work 
on the scientific advancement in the technical application of 
electricity. The prize was given for an essay on ‘* The 
Corona Vodltmeter and the Electric Strength of Air.’”’— 
Science. 

We are asked to contradict the statement appearing in 
our last issue respecting-Mr. D. H. Daviks’s intentions to re- 
main at Heywood, as he is taking up the appointment offered 
him at Chesterfield. Mr. Campion asks us to state that the 
Chesterfield vacancy for a general w&sistant advertised in 
November is therefore filled 

Mr. Freperic J, Barnett, who has been in the service of the 
Dominican Government for the past 74 years as telephone and 
electric light superintendent, and may be coming home: in 
the spring of ‘1922 on holiday, was recently presented with a 
baton. and address by the Dominica Orchestral’ Society,’ of 
which he is the founder and. conductor. 

Mr. W.. Price, meter testing superintendent to the Midland 
Electric Corporation for Power. Distribution, Ltd., Ocker -Hill, 
Tipton. is leaving to take up an.appointment with the Bom- 
bay- Hlectric Supply and Tramways Co. On Friday last ‘a 
farewell'dinner' was given in his honour by his colleagues. 
The chief engineer, Mr. G. R. J, Parkinson, presided, and 
referred to Mr. Price’s 19 years’ satisfactory service with 
the. company., The .staff and-employés. had previously . pre- 
sented Mr. Price with a cabin trunk ahd:dressing case: 
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Mr. R. W. Everson, formerly manager of the Merchandi- 
sing Department of the Westinghouse Electric International 
Company, has left for Mexico City, where he has been 
assigned to the Mexican Office of the Westinghouse Electric 
International Company. 

Mr. Rec. L. Tuomas (late G.E.C., Hull) has joined the staff 
of the Electrical Engineering & Equipment Co., Ltd., of 
London, and will be stationed in Leeds. 


Obituary.—Mr. Joun Gisson.—We regret to ‘record the 
death, at the age of 48 years, of Mr. John Gibson, which 
occurred very suddenly on Friday last in London from cerebral 
hemorrhage. In earlier days Mr. Gibson was connected with 
Messrs. Ernest Scott and Mountain, Newcastle-on-Tyne, and 
Messrs. Holden and Brooke, Manchester, but for the last 15 
or 16 years he was prominently associated with the supply 
business of the Metropolitan-Vickers Electrical Co., and was 
a director of the ‘“‘ Cosmos”? Lamp.Co. He leaves a widow 
and three children, to whom the many friends of the deceased 
gentleman will desire to extend their deep sympathy. The 
funeral took place on Wednesday in the Peel Green Cemetry, 
near Eccles. 

Mr. G. W. Tatsot.—We regret to note from the ‘* Deaths ”’ 
column of The Times that Mr. George Washing Talbot, Post- 
master-General and Director of Telegraphs, Burma, passed 
away at Anerley, S.E., on December 12th, at the age of 
49 years. 

Mr. F. Worratt.—The death took place on December 3rd 
of Mr. Frank Worrall, surveyor and electrical engineer to the 
Long Eaton Urban Council, with whom he had been for 24 
years. He was 53 years of age. 


Will.—The late Mr. J. H. Batrour-Browne, K.C., left 
£655,000. 


NEW COMPANIES REGISTERED. 


Dubilier Condenser Co. (1921), Ltd. (178,173).—Private 
company. Regd. December 2nd. Capital, £25,000 in £1 shares. To adopt 
an agreement with the Dubilier Condenser Co., Ltd., and to carry on the 
business of electricians, mechanical engineers, manufacturers of electrical 
condensers, electric, wireless and high tension protective apparatus, &c. The 
subscribers are (each with one share) are: A. C, Banks, 21, Woodland 
Road, New Southgate, N.1l, clerk; L. O. C. Hathaway, 90, Cavendish 
Road, South Side, Clapham Common, S.W., clerk. The subscribers are to 
appoint the first directors. Qualification: £100. Remuneration as fixed by 
the company. Registered office: Ducon Works, Goldhawk Road, Shepherd's 
Bush, W.12. 


Aqua Electric Co., Ltd. (178,170).—Private company. 
Registered December 2nd. Capital £8,000 in £1 shares. To acquire ¢ 
undertaking and all or any of the assets and liabilities of the Aqua Electric 
Co., Ltd, (incorporated in March, 1921), and to carry on the business of 
electrical, gas and water engineers, machinists, fitters, millwrights, mechani- 
cal engineers, &c. The subscribers (each with one share) are: Woolf Bar- 
nato, 14, Hanover Square, W., gent.; Ernest F. Spencer, 37, Park Man- 
sions, Vauxhall Park, S.W.8, engineer. The subscribers are to appoint 
the first directors. Qualification: 100 shares. Remuneration 1 guinea each 
per board meeting attended. Registered office: 116, Putney Bridge Road, 
S.W.15. 


Electric and Railway Finance Corporation, Ltd. 
—(178,213).—Private company. Capital, £500,000 in £1 shares. The objects 
are: To carry on the business of a trust, finance, land, mortgage and 
agency company, to carry out financial and commercial operations of all 
kinds, to purchase, underwrite, subscribe for or otherwise acquire, hold 
and deal in investments and securities of «ail ciasses, whether British, 
Colonia! or foreign, to establish or promote companies and to form and 
manage syndicates; also to carry on business (solely or jointly with others) 
as engineers, railway and building contractors, manufacturers and repairers 
of railway and other materials and rolling stock, manufacturers of electrical 
apparatus and machinery, general electrical engineers, ship builders and re- 
pairers, &c. The signatories to the Memorandum of Association (each sub- 
scribing for one share) are: J. Coneybeare, 32a, Quinton Street, S.W.18; 
L. H. Butcher, 52, Gaskarth Road, S.W.12; and J. W. Sanders, 66, Henry 
Street, S.E.11 (all clerks). The first directors (to number not less than 
four nor more than nine) are to be appointed by the subscribers to the Memo- 
randum of Association. Qualification: £21,000 registered shares or stock. 
Remuneration as fixed by the company. The registered office is at 2, Bond 
Court, Walbrook, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Oswestry Electric Lighting and Power Ce., Ltd.—De- 
benture dated September 27th, 1921, to secure £1,500, charged on the com- 
pany’s undertaking and property, present and future, including uncalled and 
unpaid capital. Holders: London County, Wescminster and Parr’s Bank. 
Cox-Cavendish Electrical Co., Ltd.—Particulars of £6,000 
debentures. Authorised September 16th, 1921. Present issue £2,150, charged 


on the company’s undertaking and property, present and future, including 
uncalled capital. 


Tramway Supplies, Ltd. (93,698).—Capital #£10,000, in 
21 shares. Return dated October 28th, 1921. 5,307 shares taken up. £2,307 
paid. £3,000 considered as paid. Mortgages and charges £8,908 15s. 5d. 


George H. Scholes & Co., Ltd. (106,845).—Capital 
28,000 in £1 shares (5,000 pref. and 3,000 ord.). Return dated September 
Mth, 1921. 2,336 pref. and 2,002 ord. shares taken up. 1,952 paid on 1,950 
e and 2 ord. £2,386 considered as paid on 386 pref. and 2,000 ord. 

lortgages and charges nil. 


Sentinel Instrument Co,, Ltd.—Mortgage dated Novem- 
ter 29th, 1921, to secure £2.500 "and further advances charged on 43/45. 


Shielda Road West. Neweastle-on-Tyne. Holders: N \. - 
Dermanent Butiding Society. y lolders ewcastle-upon-Tyne 


Cambridge Electric Su y Co., Ltd.—Parti 
: -—Particula 
23,000 debentures authorised ae 26th, "921. Present issue RY 
charged on company's undertaking and property, present and future. 7 

Comac Manufacturing Co., Ltd.—T. L. Constable 
110, Clifton Road, Norbiton, Surrey, was appointed receiver on 
25th under powers contained in deb e dated April 20th, 1921. 


Cumberland Coal Power and Chemicals, Ltd.—Part- 
culars of £200,000 8 per cent. six months’ secured notes authorised Novemb-; 
23nd, 1921, and covered by trust deed of even date; present issue £180,000 
charged on rights _and interests in an agreement relating to the purchase of. 
and certain shares in, the S/A Tyssejaldene Co. and the company’s undertakin, 
and _ present and future, including unealled capital. Trustees: S;, 
Arthur . Dawson, Bt., Vickers House, Westminster; and A. E. Bart 
Nitrogen House, 31 and 32, Grosvenor Place, S.W - 

Frinton-on-Sea & District Electric Light & Power Co., 
Ltd. (70,689).—Return dated October 3ist, 1921. Capita! 
£10,000 in £1 shares (7,300 preference and 2,700 ordinary). All shares taker, 
up and paid for in full. Mortgages and charges, £10,000. ; 

Magic Appliances, Ltd.—Particulars of £2,000 d 

e ‘ ebenture. 
authorised October 20th, 1921; whole amount issued ; charged on the nwa . 
property, present and future, including uncalled capital (subject to £2,000 prio: 
debentures). : a 

Lewth & Smith, Ltd.—Charge on the company’s under- 
ee Mag Aig present and Ae ' including uncalled capital, dated 

om q » to secure £500. older: T. ies st, 
Levenshulme, Manchester. y a 

James Keith & Blackman Co., Ltd.—Satisfaction in ful! 
on November llth, 1921, of debentures dated October 29th, 1901, and Januar) 
Ist, 1913, securing £500 and £50 respectively. . 


» of 
Tr 





CITY NOTES. 


THe Common Funp.—At meetings of the 
London boards of directors of the City and South 
Underground London, Central London, London Electric 
Railways. and Metropolitan District Railway Com. 
, panies, and the London General Omnibus 
Co., Ltd., last week, it was decided, after a review of the 
results of the operation of the common fund for the present 
year and of those of the last five years, to recommend to the 
stockholders that the following variation in the division 
between the companies of the common fund established unde: 
the London Electric Companies’ Facilities Act, 1915, should 
be agreed. The common fund, as our readers know, is made 
up of the balances of the net revenues of the several com 
panies after providing for interest and dividends on their 
prior charge securities (except Metropolitan District Railway 
Second Preference Stock) and for depreciation and reserve. 
The variations are shown in the table below :— 


Original Revised 
Company. , share. share. 
’er cent. P 
City and South London = ~~ 6 “—_ 
Central London san = ee 20 
Tondon Electric 2 ne 30 
Metropolitan District  ... : ma 12 
Tendon General Omnibus us aS 32 


100 


While the percentage share of the Metropolitan District 
Railway Co. remains unchanged it is proposed that the Second 
Preference Stock of that company should be included as a 
revenue liability, so that the interest upon the stock is to be 
met prior to the distribution of the common fund. These 
revisions are to take effect from July Ist, 1921. It is also 
proposed at the same time to make certain minor amendments 
in the common fund agreement which the experience of the 
last six years has shown to be desirable. A circular will be 
issued to the stockholders setting out the whole position fully. 





Cordoba Light, Power & Traction Co., Ltd.—The report 
for the year ended March 3lst last records a trading profit of 
£123,923. After paying interest on debentures, promissory 
notes, &c., a balance of £54,625 remains, which. with £60,016 
brought forward, totals £114,641. Of this £8,432 is appro 
vriated for debenture stock redemption. Subject to approval 
the sum or £69,300 is transferred, in respect of 5} years’ arrears 
of dividend on the preference shares, together with £6,300 
from the profits of the past half-year. £5,000 is being trans- 
ferred to the share redemption fund. The annual contribution 
of £5,000 is calculated to repay the whole of the share capital 
within the time of the concessions of subsidiary companies. 
Meeting: December 20th. : 


C. A. Vandervell & Co., Ltd.—The report of trading for 
the vear ended March 31st shows a very considerable loss 
(£251,472). £75,000 has been withdrawn from reserve, and 
the £140.499 broncht forward has also been absorbed to meet 


the | ceed We shall quote the report more fully next 
week. 


_Manx Electric Railway Co.—The directors are paying 4 
dividend of 53 per cent. on the preference shares for the yerr 
ended September, 1916, and carrying £916 forward. 


Fastern Extension, Australasia & China Telegraph Co.. 
Ltd.—Interim dividend for the quarter ended September 
30th of 5s. per share, free of income tax. 
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ctuses.—Newcastle-upon-Tyne Electric Supply Co., 
Be list of applications opened on Monday, and was to 
remain open until to-morrow, in an issue of £750,000 of 6 per 
vent. second mortgage debenture stock at £854 per cent. ‘The 
issue is for the purpose of providing funds to meet the com- 
pany’s commitments incurred in connection with the extension 
of its generating stations, mains, and sub-stations, and for the 
development of the business generally. The issue was over- 
subseribed, and the list closed on Monday, but provincial 
ipplications were considered if received on ‘Tuesday by first 
PO cading Electric Supply Co., Ltd.—This company has been 
offering. for subscription (the list was announced to close 
to-morrow, 17th inst.) £100,000 74 per cent. first mortgage 
lebenture stock at 95 per cent. The issue has been made of 
the repayment of an advance of £15,000 to the bankers to 
redeem existing debentures amounting to £32,000 and to 
provide funds for extensions to the generating and distribu- 
ting system. The list was closed on Monday; provincial 
ipplications were considered if received on Tuesday by first 
pos 7 . ° Y 
Llanelly and District Electric Lighting and Traction Co., 
Ltd.—The subscription list was to close on or before Decem- 
er 17th in an issue of £125,000 74 per cent. debenture 
stock at 94 per cent. The proceeds of the issue will be suffi- 
ient to discharge all capital commitments to date in respect 
{ works recently completed (including repayment of loans 
expended on such works), and will be utiiised for this purpose 
and for the general purposes of the company. 


; Exchange Notices.—Dealings in the following have 
Bayt - allowed by the Commits under Rule 148a :— 

Telephone Manufacturing Co. (1920).—310,000 (Vendors’) 
shares of £1 each, fully paid, Nos. 8 to 310,007. 

Application has been made to the Committee to allow the 
following to be officially quoted :— 

General Electric Co.—£3,500,000 7 per cent. mortgage deben- 
a k,- S securities have been ordered to be 
a inet ic Co 50,000 6} per cent. “A ’’ cumulative 

Genera ectric Co.—0d0, cent. “ / u 
sosheneaiee shares of £1 each, fully paid (Nos. 1,655,791 to 

705790). 
en Oe Electric Light & Power Co.—65 ,025 6 per cent. 
(Income Tax free up to 6s. in the £) cumulative convertible 
first preference shares of £1 each, fully paid (Nos. 400,001 to 
465,025). ; 

North Metropolitan Electric Power Supply Co.—£228,460 
7} per cent. debenture stock. 


Newcastle-upon-Tyne Electric Supply Co., Ltd.—A meet- 
ing of the holders be the second mortgage debenture stock 
was held last week, and resolutions were passed modify- 
ing the rights of the holders of the second mortgage debenture 
stock. Mr. R. P. Sloan, C.B.E., who presided, said that the 
provisions were that the interest payable on the stock should 
be increased from 5 per cent. to 6 per cent., and that the 
authorised amount should be increased from £500,000 to 
£2,000,000. The company had on hand applications for large 
additional supplies, and it was necessary that further capital 
should be raised. The amount realised by the issue of second 
debenture stock would be spent entirely on new works. 


es Power Station Co., Ltd.—The report for the year 
all October 1st states that 167,827 fully-paid ordinary shares 
have been allotted to the Newcastle-upon-Tyne Electric Supply 
Co., making the total issued and paid-up capital £437,577. The 
amount received from the Newcastle company was £20,977. 
which, with a balance of £306 brought forward, gave a total 
of £21,283. Of this £20,800 will be absorbed by a dividend of 
43 per cent. on the paid-up shares, the balance being carried 
forward. 


Para Telephone Co.—An interim dividend on the ordinary 
shares of 3 per cent., free of tax, is announced. 


Italian Capital Increase.—The firm of Pirelli & Co., of 
Milan, who ee a share capital of 100,000,000 lire, are offering 
for subscription 40,000 new shares of 500 lire, which will 
raise the capital to 120,000,000 lire. 


Tube Investments, Ltd.—At the annual meeting, on De- 
cember 7th, the chairman referred to the formation of Brom- 
ford, Ltd., as a separate concern, stating that £100,000 re- 
mained as a debt to the vendors, Tubes, Ltd. Orders were 
at present only sufficiert to occupy half the factory, but 
improvement was expected. 


A Swiss Investment Company.—The Columbus Electrical 
Undertakings Co., of Bader. reports net profits of 2,750,000 
francs for 1920-21 and a dividend at the rate of 8 per cent.. 
as in the preceding year. The chief assets held are in the 
Compania Italo-Argentina de Electricidad, of Buenos Ayres. 


Yorkshire (West Riding) Electric Tramways, Ltd.—A 
final dividend of 3 per cent. (at the rate of 6 per cent. per 
annum) on the preference shares, less tax, is announced for 
the past half year. 


Electro-Bleach and By-Products, Ltd.—An interim divi- 
dend of 34 per cent. is to be paid on the preference shares. 


Norway.—The accounts of the Norsk Hydro-Elektrisk 
Kvaelstof A.S., of Christiana, show a deficit of 1,308,000 kr. for 
1920-21. It has, however, been decided to pay a dividend at 
the rate of 15 per cent., by the absorption of the profit-equali- 
sation fund and an appropriation from the contingency fund. 


Rees Roturbo Manufacturing Co., Ltd.—A dividend of 5 
per cent. on the preference shares for 1917 is reported. 








STOCKS AND SHARES. 


Turespay Eveninc. 
THE rise in gilt-edged securities goes on so regularly as to 
make its recording almost a matter of monotony, though 
this is broken by the pleasure it affords to chronicle move- 
ments which must be gratifying to wide circles of investors. 
For the rises in the War Loan and other gilt-edged securi- 
ties have their effect upon investment stocks and shares of 
all classes. _As prices of the former improve, so the atten- 
tion of the investor tends to become directed more and more 
to other stocks and shares that have not advanced in the 
same ratio as those of the purely gilt-edged group. Of course, 
the improvement is sometimes contemporaneous, as may be 
instanced by the fact of the County of London 7 per cent. 
debenture stock, issued at 94, having risen this week to 104 
premium, making the fully-paid stock equivalent to 104}. 

The Midland County Electric 7} per cent. mortgage deben- 
ture stock, issued at 96, has scarcely started to move, the pre- 
mium to-day being about 10s.. at’ which price the yield on the 
money comes to 73 per cent. The first coupon, due next March, 
is for £1 Qs. 6d. per cent., after which, of course, the full 33 
per cent. will be paid every September and March. The 
security is good enough to warrant a rise of several points. 
The Shropshire, Worcestershire & Staffordshire Electric 74 
per cent. debenture stock, the price of which hung at a small 
discount for several weeks after the allotment, has now risen 
to 3 premium above the 97 at which the stock was offered. 
The yield here is 7} per cent. with a small coupon due next 
March. The stock is redeemable in 1931 at 100, and it may 
be recalled that it carries the guarantee, both as to principal 
and interest, by the British Electric Traction Co., besides 
being convertible at any time into Shropshire shares. The 
Mersey Power 74 debenture stock, also issued at 97. has ad- 
vanced to 3 premium. General Electric 7 per cent. debenture 
is up to 984, and the British Thomson-Houston, which came 
out at the beginning of the month at 924, commands a small 
premium. The first interest on this scrip being a ‘ broken 
amount,”’ is due next May. 

The Clyde Valley Electrical Power 8 per cent. second pre- 
ferences, with £5 paid out of the £10 nominal value, can be 
bought at a shade over par. offering a trifle under 8 per cent. 
on the money, with a small dividend due this week. City of 
London 8 per cent. seconds at 23s. 6d. pay 64 guineas per 
cent. on the money, and Notting Hill 6 per cent. non-cumu- 
lative preference at 74 afford practically 8 per cent. with a 
dividend dne next month The shares rank equally for re- 
payment of capital with the company’s 6 per cent. cumula- 
tive preference. 

One of the Stock Exchange features of the nast few days, 
has. been a substantial rise in the price of District Railwav 
ordinary stock. The Underground Railways has formulated 
a scheme varving the terms of the Common Fund to which all 
the tube railwavs contribute. A circular is on the point of issue 
in which full details will be given, ond the arrangement is 
proposed on the ground that the division of distribution, 
as it stands at present. is scarcely equitable to some of the 
companies conecrned. The new proposals bring within sight 
a dividend on District ordinary in respect of the current year, 
and this has caused « rise of 4 points in Districts to 22. ° Un- 
derground Electric shares are 0s. higher at 28, the shilling 
shares advanced to fs. and the Income Bonds are no less than 
6 moints better at 734 

City of Tondon Flectric ordinary ghares at 1 7/16 have 
risen a florin, and Kensineton ordinary improved to 5. On 
the other hand. County of London ordinary at 8% are 1/16 
down, there being two or three hundred shares in the market, 
which are being digested bv quiet degrees. South Metropoli- 
tan preference stiffened to 17s. 6d. and the second preference 
rose to 13s. 9d. 

English Electric Notes are better at 99. Yorkshire Electric 
Power ordinary shares at 84 are 5s. higher. The Newcastle- 
on-Tyne Electric Co. has been offering £750,000 6 per cent. 
second mortcate debenture stock at 854. The subscription-list 
was promotly filled. and closed severe! devs in advonce of the 
full time to which it could have remained onen. The Reading 
Electric Sunnly Co. offered £190.000 74 per cent. first mort- 
gage dehenture stock at 95.'and the Tianellv & District Elec- 
tric Lighting & Traction Co. issued £125,000 74 per cent. de- 
hentnre atock ot 94. In hoth cases, the stock was promptly 
snapped up, and the market for all such securities is a good 
one. Several others are expected to make their appearance 
in the near future. 

Anglo-Argentine Tramway debenture stock has risen to 634. 
British Columbia Electric deferred at 57} and the debenture 
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stock at 614 are both better. The Mexican group is not quite 
so excited this week, the only change being a rise of a point in 
Mexican. Light & Power preferred shares. 

The Cable group is rather better. Eastern ordinary re- 
covered a couple of points, at 163}, but Globe ordinary at 164 
fell 4, the other members being unchanged. Anglo-American 
Telegraph preferred at 83 is 4 higher, and the deferred at 
18 shows another rise of 5s., owmg to the advent of the divi- 
dend due early in the New Year. Business has been done 
in Indo-Europeans at 27 and the price of the shares is low- 
ered to 274 middle. As an important part of the company s 
concession runs out in 1925, it is being asked whether the 
present may not be an opportune time for making advance 
arrangements tow ards a voluntary dissolution of the company. 
On the company’s balance- sheet, there should be well over 
£40 per share for the proprietors. The line runs through 
Germany and part of Russia, but it is understood that efforts 
are being directed towards straightening-out a position 
severely tangled-up by the war. The directors’ task is mani- 
festly a difficult one. Marconis hold their price at 1 11/16, 
and Marines at 20s. 9d. have recovered, after being down to 
19s. 6d. 

The rubber share market is in a humdrum state, prices 
moving scarcely at all. Vickers rose briskly to 9s. 3d.,.on a 
report that the new ten million pounds loan which India is 
raising is required, in part, for railway construction, in which 
big British firms will be given a participation. Armstrongs 
improved at the same time. Babcock & Wilcox advanced 
to 22, and the markets in manufacturing shares are as a whole 
decidedly brighter than they have been for some time past. 
Edisons at 6s. are ninepence up. Electric Constructions 
strengthened to 18s. 3d. ,|Cromptons continue depressed. 
General Electric gained sixpence, and Henley’s preference 
are 2s. 6d. to the good. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home E.vectriciry Companies. 


Dividena. Price 
Dec. 18, Rise or Yield 


=-_—_ 
1919. 1920, = fall. Dp. 
Brompton Ordinary .. ee co 12 — £918 0 
Chariog Cross Ordinary - ee 7 8 — 8 17 10 
- do. Ses Tai om 43 4h i — 144 
itise e 4 6 ~~ 948 
ity of Keshes ° ‘ 18 14 +12 9 14 10 
do. do. 6 per cent. Pref. .. 6 6 W _ 618 4 
County of London ee 8 8 — is 9 210 
do. do. 5 per < cent. Pret... 6 6 "4 - 710 0 
Kensington Ordinary . . oe 7 9 5 +3 gon 
Lordon Electric. . 2 1 _ 710 0 
do. do. 6 per cent. Pref... 6 6 3 — 10 0 0 
Me‘ropolitan ‘ & 7 RF - 968 
do. per cent. Pref.. 44 44 213 _ 713 2 
St. James’ and Ps Mall ee 12 12 6 _ 81710 
South London .. 6 7 Hi — 1018 2 
South Metropolitan Pref. .. ° 7 7 1746 + ys 8oOo;”n 
Westminster Ordinary. . oe eo - ® 10 53 -- 810 2 
TeLEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. .. ee ee 6 6 83 +4 7 é 7 
do. Def. .. oe ee 4 Ok 18 +? 868 
Chile Telephone eo 20 ce lw 6 6 5h _ 517 8 
Cuba Sub. Ord. .. ee oe ee 7 7 7 — 10 0 0 
Eastern Extension - eo © 10 162 622 
Eastern Tel. Ord. ke oe eo 3B © 1684 +2 624 
Globe Tel. and T. Ord. oe »» £ 16 — 681 
ad ie oe of _ 699 
Great Northern Tel. ee - 2 24 25 _— 912 0 
Indo-European .. ee ee eo 10 10 974 —24 920 
Marconi .. ee oe «625 15 1h} _ 8 17 10 
Oriental Telephone Ord... - I 19 -- * 0 0 
United R. Plate Tel. .. ee oe 8 8 543 - 7108 
West Indiaand Panama... -- Nil Nil 5/- - Nil 
Western Telegraph .. oe ee 10 10 163 — 63 2 
Home Rai.s 
Central London Ord. Assented ., 4 4 4 — 8 18 
Metropolitan. ° o oe 14 1 ost +14 517 8 
do. District e .« ee & 22 +4 Nil 
ervey “ams Mioctele Ordinary Re Nil Nil % +10). Nil 
“4° -» Nil Nil 6/- +1/- Nil 
z= ao. Income.. ee 4 2 734 +6 4 10 
Foreicn Trams, &c, 
Anglo-Arg. Trams, rt Pref. se 12 28 _ 10 9 6 
do. do. a Pref. . Ni of 23 + 4 ano 
do. do. ir per cent, Deb. 5 5 634 + 717 6 
Brazil Tractions - Ni Nn Bt +1 Nil 
British Columbia Elec. Rly. Ptoe.. 5 5 58 ~- 812 4 
do, do. Preferred . 5 93/- 51 ~~ 9 5 0 
do. do. Defewed .. 8 124/- 574 +1 "1017 ” 
do. do. Deb. # 43 614 +14 618 8 
Mexico Trams, 5 per cent. Bonds . Nil Nil BE — — 
do. do.6percent. Bonds... Nil Nil ot = Nil 
Mexican Light Common ee ee Nil Nil 18 _ Nil 
do. Pref os -- Nil WNil 27 +1 Nil 
do. Ist Bonds os oc ae” & 614 +4 828 
MANUFACTURING CoMPANIES. 
Babcock & Wilcox .. ee o  %--B 2 4 
British Aluminium Ord. 3. :: 10 10 we . °'® 
British Insulated Ond, ee ee 15 15 ls ~- 10 0 0 
Callenders ee ee eo B 8 12 — 1018 2 
4G 64 Pref. .. ‘* a 646 18/9 _ 618 8 
Crompton Ord, ,. i ee - WwW 13/9 = 411 0 
Edison-Swan . a o FR = 6/- +94. _ 
do. do. 5 per cent. Deb. ee 5 5 — 716 8 
Electric Construction .. ee ee 00 10 18/3 +84. 1019 2 
English Electric om oe eo 8 8 10/- — 16 00 
* do. Pref. .. ee ee 6 6 12/6 a 912 0 
Gen. Elec. Pref... 4.6 4. oe 6h 17/- ~ 7138 0 
Oe. Genes - se. ce . ce. 0 20 17/6 +64. ll 8 6 
Henley ° ee ée b 15 29/3 _ 105 7 
do. Pref, .. te as of 4 8 643 +2 6 42 
ndia-Rubber .. on os . wb — - - 
et.-Vickers —_ ee ee ee 8 8 1 _ 9 210 
Siemens Ord. ee ee o ,-B ® 1 — 82 
a Con, :: ee - 0 @ 213 - ‘611 9 


bd Dividends paid free of Income Tax, 





MARKET QUOTATIONS, 


lr should be remembered, in making use of the figures appearing 
in the following list, that i in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, December 14th. 























| 
CHEMICALS, &c, ne. ae 
a Acid, Oxalic .. ae es e+ per lb, 84d. 4d. dec 
@ Ainmonia, Muriate Gage ccyeraiy ial £58 , 
” ” 
a Bisulphide of Carbon oe ee ” «eo 
a@ Borax Pree be on ee ” 4 wi 
a Copper ee oo op ° ec. 
a Potash, Chlorate .. ee «+ per lb, 6d. | 3d. dec, 
a Perchlorate ee os os 6d. ae 
7 Shellac . ++ per cwt 216 lée. 16/- dec. 
e Sulphur, Sublimed Flowers os 2 £14 10s. | 10)- dec. 
sel, Cal eo ee oe we £18 10s. 10/- dec. 
: —~ ee ee ++ per lb. ° on 
yom ye pe - per ton 1 
. Sodium ichromate, casks «+ per lb, 64d. 
METALS, &c, 
p Babbitt’s Metal and Anti-friction Metal— 
GradelI .. 2 +. per ton net £160 
Grade ll .. “es % o. » £1ls 
rade Ill . 99 £71 
c Brass poten metal 2” to 19” basis) per ib. lugd. 
¢ » ‘Tubes (solid drawn) © 2 103 tha 1/04 
” . * . * ” . 
c Copper Tubes (solid drawn) = e Lyed 
Cc w ( ++ per ton £101 
c ” Sheet .. ee ee oa £101 
c ” Rod .. ee ee ee % #101 a 
d@ =»  (Biectrolytic) Bars ee e £75 58 30/- dec. 
@iie be Sheets .. £145 10s. | 
-. ow ee Wire Rods. , - £91 5s 80/- dec. 
@ -«» pat H.C. Wire.. per lb. 11,44. | ad. dee, 
f Bhonite Rod .. ée oe ee és b/6 } ‘a 
Sheet.. ee ee ee om 8/- ae 
a German Silver Wire ° ° a 2/9 a 
4 Gutta-percha, fine ° a a 12/6 ae 
hb ia-rubber, Para fine ee - lyah 4d. ine. 
i Iron Pig (Cleveland W arrante) . per ton Nom. | 
1 » Wire, galv. No, & Py 9 qual, ” 427 | £8 dec, 
z . Pig se £27 “ 
g@ Mercury os ee oe ee per bot. £10 5s. to £10 10s. 
e Mica (in original cases) small .. per lb, 8d. to 3/- 
en ” »  medium.. pa 4/- to 8/- ee 
e Pr ae e “ 10)- — & up ee 
p Phosphor P castings.. ” {3 | ee 
p @ » drawn bars and rods pat 1/43 ee 
? o » Tolled strip & nee ae 1/44 90 
p » Wire.. ae ans 1/54 - 
d Silic1um Bronze Wire ee ++ per lb, 4jaz | ee 
r Steel, Magnet, in bars ee ee - oe 
a Tin, Bloc (English) «s ee perton £169 £7 10s. inc. 
» Wire, Nos.1tol6 .. e+ per lb. 3/6 ° 
Quotations s: 
a G. Boor 7 ames 6 Bl . 


. Ormiston & Son 


A 
i 
oe F. W: & Sons. | Richard Johnson & Nephew, Lad 
a 
p C. Clifford & Son, Ltd. 








Appeal for the Blind.—It is hoped that the lamented death 
of Sir Arthur Pearson will not occasion any cessation of 
activity, or falling-off in generosity, on behalf of the Blinded 
Soldiers’ and Sailors’ Hostel at Regent’s Park. Sir Arthur 
will always be remembered for his zeal on behalf of those 
who suffered from the same tragic loss that darkened his own 
vision, and it is profoundly to be hoped that the appeal that 
has been issued by his son for full and continued support to 
be given to St. Dunstan’s and the National Institute for the 
Blind will be readily responded to, both in memory of Sir 
Arthur and ‘in the interests of our blinded heroes. 


Fire.—Damage to the extent of £80,000 was caused by a 
fire at: the Fellmongering Works of the Pontefract Co- 
operative Wholesale Society on December 6th. A wool build- 
ing, containing newly-installed electric power plant, was 
totally destroyed 

Forthcoming Air Conference.—The Air Ministry an- 
nounces that the first Air Conference proved so useful that 
the Air Council has decided to call together another confer- 
ence, which will be held by permission of the Lord Mayor 
and Corporation, at the Guildhall, on February 7th and 8th, 
1922. The conference will, on this occasion, be asked to 
address itself mainly to the question of. the future of avia- 
tion,. with special references to its development as.a regular 
and speedy form of commercial transport. The papers will 
be divided into two main groups, the one dealing with civil 
aviation in general, and the other with technical problems, the 
papers on the former subject. being delivered at the morning 
session of the first day, and the papers on the latter during 
the afternoon session of the same day. The proceedings on the 
second day will be devoted wholly to discussions arising out 
of the previous day’s papers, the morning session being al- 
lotted to civil aviation, and the afternoon to discussions on 
technical papers. The Secretary of. State for Air will 
preside during the civil aviation portion of the proceedings, 
and Lord Weir of Eastwood during the technical sessions. 
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ELECTRIC HEATING. 





By JULIUS FRITH, M.Sc., M.LE.E., M.Cons.E. 


lx is common to hear the opinion expressed that one 
radiator or type of radiator is more “* efficient ’’ than 
other. Every electrical engineer knows, however, 
at one kilowatt-hour yields 3,430 British thermal 
nits, and that heat is the one thing that we can make 
‘ith absolute 100 per cent. efficiency. Are, then, thie 
eople who profess to judge between the efficiency of 
ne or the other radiator all either knaves or fools! | 
hink not, and that there is more in this matter than 
ieets the eye. 

An electric radiator can give out its heat in two quite 
jifierent ways, either as direct heat or as radiant 

uergy, Which is not heat at all, and only becomes heat 
hen it strikes something material and, becoming ab- 
wrbed, is converted into heat. 

There is a wretched expression common amongst the 

oughtless, namely, ‘* radiant heat,’’ which really 

ries its own condemnation, as heat, being a vibration 
i gross matter, cannot be radiant; radiant energy is 
« disturbance in the ether, which can be caused by a 
iot body and which can again heat a body, but which is 
10 more heat than a belt is power. We do not know 
le precise mechanism by which a hot body can wag 
he ether and cause vibrations to be set up in it, but all 
ot bodies can do it, and the hotter they are the more 
they do it. 

Heat is a vibration of the particles of gross matter, 

nd so cannot exist apart from gross matter. The heat 
from the sun, or from the filament of a vacuum lamp, 
reaches us through a space empty of gross matter, and, 
therefore, cannot have been heat but must have been an 
ether vibration or radiant energy. 

Therefore it is seen that the expression ** radiant 
leat’? is a blunder essentially similar to that involved 
in trying to catch a sunbeam with a pair of tongs. 

But to return to our radiators: it is possible at will 
to convert the kilowatt-hour into either nearly all 
radiant energy or nearly all direct heat. As an 
example of the first,.one might cite a thousand candle- 
power of metal-filament vacuum lamps and of the second 
“000 yards of No. 18 copper wire carrying 5 amperes. 
Each of these, if placed in a room, would liberate in 
that room 3,430 B.th.u. per hour; in the case of the 
lamps it might be necessary to pull the blinds down or a 
(very) small portion would escape through the windows 
as light. 

Now, without stigmatising either of these as inferior 
or less efficient than the other, it is obvious that they 
would have different effects on the occupants of the 
room. I would even go so far as to say that one might 
he more suitable in one case and the other in another. 

Let us try and see clearly in what the difference lies. 

ln the case of the lamps, the radiant energy would travel 
through the glass and the air, if both were reasonably 
clean, without appreciably raising their temperature, 
and would finally strike either the furniture or other 
solid bodies in the room or else the walls. If these 
olids were dull black, the radiant energy would be 
iImost immediately absorbed and converted into heat ; 
f they were white and bright, a part of it would be so 
bsorbed and converted at the first impact and part 
vould be reflected back and forth till it was at last all 
hsorbed. The air in the room would then be heated 
rom the solids, but this, as will be shown presently, 
ould be done only very slowly. 

In the second case, all the electrical energy will be 

mverted into low-temperature heat, which will be trans- 

itted straight to the air in the room; the furniture 
ind walls will be in time warmed from the air—just 
he reverse process from that described above. 

Now for some figures: —Take a room 18 ft. by 10 ft. 
by 8 ft. 6 in. high. This will contain about 120 lb. of 
air and, say, 500 lb. of furniture. The brickwork in 
the walls, assuming 4} in. on two sides and 4} in. to a 


cavity on the other two, would weigh about 20,000 |b., 
and a one-inch wooden floor and ceiling 1,300 lb. The 
specific heat of air is 0.24, brick 0.2, and wood U.6. So 
tnat the air takes 29 B.th.u. to raise it one degree 
Fahrenheit, the furniture 300, and the walls, «e., 
1,800. 

The 1-kW radiator, allowing six changes of air per 
hour, would keep the air of the room 20° 2’, higher than 
outside, whilst it would take the same radiator 30 hours 
t» raise the temperature of the walls and furniture by 
the same amount, even supposing that no heat was lost 
by cooling to the outside. 

lt is thus seen that if the warming of the air is the 
objective, it is much better to do it directly by a ‘* con 
vector ’’ than indirectly by a ** radiator. But there 
are some occasions when the radiant energy from a 
luminous type radiator is the more useful. Take, for 
instance, the case where an unfortunate child has to 
practise the piano for an hour a day in an otherwise 
unoccupied and therefore unheated room. It is equally 
out of the question, from the cost point of view, to 
attempt to heat either the walls or the air, but a 1-kW 
radiator will keep the child warm in an air temperature 
of 40° F. by being placed so that the direct radiant 
energy falls on her and warms her, without warming 
the air through which it passes. On the other hand, 
where it is intended to keep a building warm day and 
night throughout the winter, heating elements built into 
the (inside) walls have very much to recommend them. 

Another point of view which it is important not to 
lose sight of is the psychological aspect. It is doubtful 
if one can be warm if one does not feel warm, and it is 
demonstrable that one can be made to feel warm without 
Leing warmed, €.9., the Berry imitation coal fire. 

Another example of local heating is the use of electric 
foot warmers. We have kept a bench full of girls warm 
and cheerful in an otherwise unwarmed room in winter 
by letting them rest their feet on a long wooden trough 
lined with slab asbestos and covered with tin containing 
one S-c.p. carbon lamp per girl, Examples of local 
heating under the drawing boards in a drawing office 
have proved equally effective and economical. 

An interesting problem connected with electric heat 
ing is given by the gasfilled lamp; why does a 60-watt 
gasfilled lamp, whilst receiving the same energy as a 
6U0-watt vacuum and giving (a little) more light, appa- 
rently give more heat also? The answer is really very 
simple: it doesn’t! The lamp itself undoubtedly gets 
hotter; no lamp uses more than a small part of the 
energy it receives for making light, much the larger 
part is wasted ; the vacuum lamp sends its wasted energy 
out as non-luminous radiant energy, which does not 
heat the glass it passea through; the gasfilled lamp uses 
more of its wasted <.ergy in making heat locally, partly 
because its filament is hotter, but mostly because it is 
surrounded by gas vhich conducts the heat to the glass 
and cap of the lamp. Put into an enclosed shade, the 
gasfilled lamp gets too hot, whilst the vacuum lamp can 
get its waste out through the glass shade to warm the 
outside universe, 








Ice Formation at Hydro-Electric Plant.—A plan for heat- 
ing the dams, valves, and gates of electricity generating plant 
slightly above freezing point in order to keep them free from 
ice was outlined before the International Joint Waterways 
Commission in session at Ottawa, Canada, in November last 
A new type of turbine, which the Ontario Hydro-Electric 
Commission proposes to use in the scheme, was described by 
Mr. F. H. Rogers, a Philadelphia engineer. Mr. John Murphy, 
electrical engineer to the Railway Commission, said that in 
addition to heating the dams and gates, the machinery within 
the power plant also would be kept at a temperature above 
freezing point, thus eliminating any ice formation. The sub- 
ject of heating was brought up after Mr. Hugh lL. Cooper, of 
New York, had predicted that ice jams would prove a serious 
problem in working out power development schemes.—Reuter’s 
Trade Service (Ottawa). 
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Official Report 


INDIA: BRITAIN'S GREATEST MARKET. 


of the Situation. 





11.M. Senior Trade Commissioner at Calcutta (Mr. T. M. 
\inscough) mn a report recently issued by the Department of 
Overseas rade (H.M. Stationery Office, 45s.), and briefly 
referred to in our ** Business Notices "’ last week, dwells upon 
the phenomenal trade activity which set in immediately atter 
the armistice, the depression that followed when a world 
slump occurred in the raw materials market, and the ensuing 
deadiock in India’s import trade. He records the develop- 
nents im economic research and improvement of the natural 
resources of the country, surveys generally its industrial con- 
ditions, transport, communications, finance, and exec hange, 
and finally submits some general suggestions regarding the 
probable trend of events. 

lirst, it is worth noting that Mr. Ainscough favours 
the tendency towards direct trade between Indian importers 
and overseas suppliers, which has been cne of the features of 
the past few years. In spite of unfortunate experiences with 
certain importers at the time of the recent crisis, he is con- 
vinced that direct trade, if carefully conducted on sound lines, 
and with responsible Indian firms, is reasonably safe, par- 
ticularly in those cases where the home shipper has a resident 
representative in India to safeguard his interests. At the 
same time, Mr. Ainscough expresses the hope that British 
export houses will, in future, exercise greater discrimination 
in the granting of credit, and will, wherever practicable, 
appoint resident representatives to watch their interests. 


The position of the four great Tata 
Hydro-Electric hydro-electric schemes is summarised in 
Development. the report. Our Indian correspondent 
recently referred to this subject at length. 
The Hydro-electric Survey of India, which was inaugurated 
in 1918, has proceeded steadily with its work. Much additional 
power has been located and assessed, and it is hoped that in 
another three years or so the initial part of the work will be 
completed. 

\iter a preliminary investigation the Hydro-Electric Survey 
estimates that there are about 1{ million electric horse-power 
actually in sight in India, but this is, of course, vastly below 
the actual available power which the final results of the sur- 
vey will disclose. Moreover, the great perennial snow -fed 
rivers have been scarcely touched upon, and their potential 
power has not been determined. The following is an approxi- 
mate estimate of the power of all kinds in use in India in 
1919 :— 


Province. Brake Horse-power. 


Assam at : ie 22,550 
Bengal 25,318 exclusive of Caleutta area. 
Caleutta area ... 176,200 
Bihar me a om 2,325 apart from collieries, &c. 


Bombay Presidency 32,872 


Bombay City area 750,000 
Burma... P 17,750 exclusive of rice mills, & 
Central Provinces .. 323,773 
Madras 39,568 


North-West Frontier 

Province ae = — 
Punjab... as — 15,73 
United Provinces 38,54 


steam only 


Total 1,153,638 

Mr. Ainscough quotes as follows from the final paragraph 
of the preliminary report: *‘ While this work is being carried 
out the interlaced question of industries is in strong hands, 
and the combination of power and industries is essential to 
the prosperity of both. There will be keen competition 
in the market for orders, and British manufacturers of pipes, 
turbines, generators and switchgear must see to it that they 
are not left stranded. Hitherto they have been content to 
take the small orders and to let the large go to countries that 
have specialised in water power. It has even been asserted 
that engineers from abroad are essential to the proper erection 
of plants when received. It is high time that these fallacies 
should be disproved.” 

These strictures are rather severe, but Mr. Ainscough very 
fairly adds that since they were written British makers 
of water power plant have made very great strides. ‘‘ Water 
turbines of the largest size are now being made by two or 
three large firms in England. The hydraulic gear has always 
been a speciality of British makers, while the large British 
groups can manufacture generating sets as che aply and well 
as any of their foreign competitors. It is only in extra high- 
tension equipment that they have hitherto not had much ex- 
perience, but even here a determined effort has been made to 
manufacture apparatus even for the largest schemes.”’ 

The story of the iron and steel industry of India is largely 
the record of the Tata Iron & Steel Co., Ltd. Its progress is 
well known. Regarding the subsidiary industries which it 
was hoped to establish in the vicinity of Jamshedpur, the 
completion, and in some cases even the further consideration 
of these projects have been delayed, chiefly owing to difficul- 








ties in obtaining capital. The company however, stil! 
negotiating for the establishment of plants for the manutfa 
ture of railway wagons and locomotives, agricultural imple 
ents, Wire products, tin plates, enamelled ironWare, cables 
and special steel for reinforcement. 


The competition of Indian industries calls 
Local and for serious consideration. Last year th: 
Utaer aemand for steel was so great that Britis! 
Competition. shipments increased enormously, and th 
competition of the Tata steelworks, say 
Mr. Ainscough, was not realised. When the extensions t 
Jamshedpur are completed the production available will, how 
ever, be 425,000 tons of finished steel per annum. It is ex 
pected to work up to this production in four years’ time. | 
addition, iron castings will be produced in steadily increasin 
quantities, both at Barakar and at the new Indian Iron an 
Steel Company's works at Asansol. The two large new pr 
jects for iron and steel works are still in the preliminary stage 
but there would appear to be little doubt but that the se heme 
will be proceeded with, in which case, in the course of th 
next five to ten years, ‘we shall see at least three steel work 
in India of the size of the Tata concern. Competition in stee 
bars, billets, plates and sections of all kinds will rapidly and 
steadily increase, and it must always be remembered that. 
whether a protective tariff is or is not imposed, Indian manu 
facturers always have a most substantial natural protectio: 
in the costs of freight and handling between the United 
Kingdom works and the market. The engineering shops in 
India are competing more and more in structural steelwork 
and simple steam engines of all kinds. The supply of stee! 
on the spot in the shape of plates and sections will tend to 
stimulate this competition. Hitherto, most of the wagon 
building in India has merely consisted of assembling parts 
and sections imported from home, but with a steel supply at 
their doors local engineers are bound to become more 


ambitious. Jute mill machinery will shortly be produced at 
Jamshedpur and tea machinery at Agarpara, near Calcutta. 


There are also several works near Calcutta which are engaged 
on the manufacture of the essential parts and stores used in 
jute mills, and a number of jute looms have already been 
turned out. 

The largest number of engineering workshops (including 
iron and brass foundries and shipbuilding works) is in Bengal 
(74 factories with 15,340 persons). Other important provinces 
stand thus in order of importance: Bombay (20 factories with 
5,387 persons), Bihar and Orissa (7 factories with 5,278 per- 
sons), the United Provinces (7 factories with 1,610 operatives), 
and Madras (9 factories with 1,394 persons). There are two 
iron and steel producing works, one im Bihar and Orissa em- 
ploying 10,775 persons, and the other in Be ngal with 6,370 
operatives. 

Whilst buyers in India say that they can obtain earlier 
deliveries and greater consideration from German manu 
facturers, there is the great handicap when purchasing 
machinery and plant from Germany, that it cannot be erected 
by German mechanics in the employ of the manufacturers 
owing to the Government of India Act excluding German sub- 
jects from residing in India except under special licence for 
five years after the conclusion of peace 

dJapan’s trade in India during the war in electrical acces- 
sories and implements is cited as one in which she could never 
hope to compete in normal times. 

Mr. Ainscough deals at length with the much-debated ques- 
tion of the purchase of Government stores, and gives in 
extenso the proposed rules for the supply of articles for the 
public service, 

Before leaving the subject of industrial 


The developments in India mention is made of 
Institution of the inauguration of the Institution ol 
Engineers Engineers (India) in February, 1921. It 


(India). had been felt for some time that there was 
a growing need in India for an institution 
combining the civil, mec hanical and electrical branches of the 
engineering profession. While it is true that most engineers 
in the country belong to one or another of the home institu 
tions, it was found to be very difficult, with such a scattered 
European population and such great distances, to work success 
fully local branches of the home institutions so as to mak« 
them really influential bodies. Thanks to the energy and 
enterprise of one or two enthusiasts, ably backed by Sir 
Thomas Holland and the Board of Industries, a central Indiar 
institution has now been successfully launched. 


On the subject of the erection of brancl 

Prospects for factories in India, a short recapitulation « 
ranch the Trade Commissioner’s conclusions ma 
Works. be of advantage. Of cement, heavy cast 
ings, pipes, and tubes and certain types « 

constructional steelwork, prospects for local manufactur 
should be promising, because the principal raw materials a’ 
available in India, and that country afiords a large stead) 
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market for them all. Certain established industries in India 
equire constant supplies of machinery and parts which might 
worth manufacturing on the spot. Amongst them may be 
mentioned cotton and jute mill machinery, tea and 
ubber machinery, agricultural and hand tools. When 
comes to heavier plant, e.g., locomotives, wagons, 
iterworks equipment, and small pumps, local manu- 
ture might be successful, subject in some instances to the 
mportation of certain parts which involve the application of 
shly skilled labour. An important consideration throughout 
that if British manufacturers do not tuke advantage of such 
portunities as India presents, our foreign competitors may 
so, and thereby undersell our imported gocds in the market. 
rther, protectionist feeling is running very strong in India. 
and when such a tariff is imposed, the whole question of 
blishing branch works in India must be reviewed from an 
ively fresh angle of vision, and manufacturers in many 
‘'s may find it to. be more advantageous to produce within 
tariff wall than without it. On the other hand, British 
is have certainly. had some discouraging experiences. Mone- 
y stringency, difficulty in securing skilled labour, the grow 
unrest and general shortage of labour, and finally the 
inclination of the Indian Government to guarantee to pur- 
ise a certain proportion of the output—all these factors have 
xl in the way of a successful launching of branch works in 
thi. 
During the past year imports of British 
Electrical machinery generally not only expanded by 
Imports. over eleven millions sterling in value, but 
the percentage share has advanced to 78 per 
of the total. It is highly satisfactory to be able to note 
it tthe United Kingdom regained her position as the principal 
pplier of electrical machinery, her shipments being valued 
{1 490,473, as compared with £665,843 from the United 
states. In commenting on the statistics of imports of elec- 
rical apparatus and appliances (which were published in some 
etail in a recent issue of the Execrrica Review), Mr. Ains- 
ugh points out that in the five vears preceding the war the 
nited Kingdom supplied 82 per cent., the United States 6 per 
ent., and Japan 4 per cent. Last year the respective shares 
ere: the United Kingdom 69 per cent., the United States 


20 per cent., Japan 3 per cent., Holland and Italy each about 
2 per cent. During the war the large trade in ceiling and desk 
fans was practically shared by the United States and Italy, 
with the United Kingdom a bad third. This position is now 
largely reversed, and although the Americans still head the 
list, the margin over the British imports is reduced to very 
little. In electric wires and cables, the British lead is: still 
further established, although American and Japanese ship- 
ments, notably of bare copper wire, have increased enor 
mously. The most important item is ‘rubber insulated cable, 
of which the United Kingdom supplied 90 per cent., the 
United States 7 per cent., and Japan 2 per cent. As regards 
insulations other than rubber, 96 per cent. came from the 
Lt nited Kingdom and 24 per cent. from Japan. The United 
Kingdom supplied virtually the whole of the telegraph and 
te'ephone wires and Apart from copper wire, 
Japanese imports of cables are negligible. The strong British 
position in the cable trade is ae entirely due to the 
excellent organisation and activities of the Indian branches of 
the leading British cable makers. In lamps, too, the British 
position has improved. Imports of Dutch make have been 
largely replaced by British lamps, and the United Kingdom 
now supplies 55 per cent. of the total trade, Holland 28 per 
cent., the United States 5 per cent., and Japan 4 per cent 
Again, British makers are — successfully withstanding 
American ccmpetition in accumulators, batteries, telegraph 
and telephone instruments, lighting accessories and - fittings 
and meters. Mr. Ainscough mentions two minor lines in 
which there is room for development, viz., electro-medical 
apparatus and electrical porcelain. The report pays a tribute 
to the branches and agents in India of the leading British 
makers to whose sound organisation and active salesmanship 
a very great deal of the splendid recovery made is due. The 
electrical trade, both as regards machinery and apparatus 
fittings, &c.. may be regarded as a model from the point of 
view of representation. Almost all the leading makers have 
their own branches in India staffed with beth technical and 
commercial men, and where this is not the case, the agency 
is entrusted to a lecal merchant house, who can provide a 
similar organisation. The figures and particulars given are 
sufficient proof of the value and efficiency of this system. 


— 








THE DESIGN OF LIQUID RHEOSTATS. 





By W. WILSON, B.E., 


(Abstract of paper read before the INSTITUTION OF 


fie liquid rheostat is playing an increasingly important part 
n the operation of a.c, motors of large capacity. ‘The smooth- 
ness of its control; its robustness, amounting almost to in- 
destructibility; the facility with which its resistance can be 
varied within wide limits by modifying the strength of the 
electrolyte; its cheapness and ease of construction, &c., com- 
bine to render it a valuable piece of equipment. To-day, 

vhen motors of ever-increasing capacity are being used in 
a“ avy industries, dependent almost without exception on this 

ype of rheostat for their control, its design is becoming more 

ind more important. The author's object, therefore, in pre- 
senting the paper is the more definite determination of the 
constants of the liquid rheostat and the more exact prediction 
of its performance. 


The various phenomena that take place when a current is- 


passed through an electrolyte are :— 

(1) Thermal.—The effect of the generation of heat is 
hullition, the harmful effects of which disappear when the 
temperature falls again. The quantity of heat produced in a 
— varies with the number of watts dissipated. Thus the 

» in temperature is dependent, not only on the current flow 
but also on the fall of potential between the electrodes. 
Chemical.—The chemical effect varies with the current 

vy, and the practical results, as far as. rheostats are con 

a are as follows :— 

The electrolyte itself is decomposed, so that in general 
le ‘teriorates with use. (b) The anode is eaten away. In 
st instances met with in practice both anode and liquid 
dergo more or less — deterioration when in active use 
th direct current. (c) Gas is generally given off at the 
ites, depending partly on the density of the current per 
it area of electrode, usually derived from the decomposition 

water, and bubbles of hydrogen predominate. When 
ssing is excessive, one bubble may extend from plate to 
ite, and spontaneous ignition, or an explosion on a small 
ile, is then possible. If the production of gas is permitted 
increase, large bubbles eventually set up a sub-aqueous arc 
tween the plates, and thus form practically a dead short- 
cult across the rheostat. 

\n objection to solutions of common salt for use in rheostats 

that chlorine may be given off in sufficient quantity to 
idange r human life. The gases from sulphuric acid electro- 
ytes are also objectionable. 

\ll electrolytic phenomena are unidirectional, i.e., they are 
versed if the direction of the current reverses. Hence the 
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effects of electrolysis are n_zligible with alternating current 
under ordinary conditions. tiven when electrolysis 1s absent, 
w certain small amount of chemical action occurs between the 
plates and the liquid, chiefly of the nature of rusting. In 
nearly every practical apparatus, iron electrodes are employed, 
and one of the following electrolytes: sodium carbonate 
(washing soda), sodium chloride (common salt), or sodium 
hydrate (caustic soda). The second has by far the greatest 
corrosive effect upon the iron, and the other two are therefore 
preferable, but these have the property of disintegrating 
almost all plastic insulators such as varnish, cement, wax, 
&c., and they also exercise a deteriorating effect upon pottery. 
Most pric =F designs, however, do not suffer to any serious 
extent from corrosion by the carbonate or hydrate. 

3. Other phenomena.—No new phenomena apart from those 
mentioned in sections | and 2 were observed. With a liquid 
resistance the limiting conditions are not simple, for all the 
phenomena mentioned in 1 and 2 above contribute towards 
the restriction of duty of a given apparatus. Thus it is not 
possible to lay down a general rule that in every case the 
curent density must be of a certain value, or the total watts 
absorbed so much. 

It can be safely concluded that at high alternating-current 
densities, i.e., up to 4,750 amperes per sq. ft., there is no 
appreciable amount of electrolysis or other phenomenon than 
that of the production of heat. The above does not suggest 
that electrolysis does not take place to a considerably greater 
extent than is indicated by the tests, but shows that the ulti- 
mate effects are negligible in practice. 

The conditions were modified to introduce a high voltage 
gradient, i.e., 2,400 volts per in. Large bubbles of steam were 
produced by the 8.4 kW acting on the small volume of liquid 
between the plates; but although the power was supplied for 
some time, there was no sign of breakdown, and the closest 
inspection failed to reveal any arcing or other troublesome 
phenomenon. A small proportion of the bubbles evolved 
reached the surface of the liquid, and their amount was in- 
creased by reducing the separation of the plates. This explo- 
sive gas was due to the electrolytic decomposition of water, 
but the extent of the action was still far from being serious. 
In addition, the electrolytes employed in practice very rarely 
consist of other th: in alkaline solutions. 

A further test bearing upon the ultimate capacity was car- 
ried out to search for any surface effect of the nature of 
‘ surface contact resistance,’ but the result shows almost con 
clusively that there is no surface effect. 
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Thus it has been established that with alternating current 
electrolytic effects are negligible and that all the resistance 1s 
due to the electrolyte. ‘The first of these facts simplifies the 
problem of designing a liquid rheostat for use with alternating 
currents, for it proves that the evolution of heat is the only 
phenomenon to be reckoned with. Given the necessary facili- 
ties for the removal of the latter, current densities can be 
employed at least of the order of from 4 ,000 to 5,000 amperes 
per sq. ft., and probably higher if it should prove desirable. 

Some of the above conclusions were confirmed by tests upon 
larger apparatus, using much higher voltages and powers, 
which finally dispose of the alleged surface effect, as far as the 
conditions of the commercial liquid rheostat are concerned. 
There is no doubt, however, as to the existence of a high sur- 
face resistance under special circumstances, such as _ those 
sometimes encountered when temporary rheostats are set up 
for the testing of large generators. For this purpose, small 
electrodes are partly immersed in plain water. The portions 
below the surface of the liquid are apparently surrounded by 
a “‘ blanket’ of steam which, owing to poor circulation, is 
not readily dissipated. It is not certain to what causes this 
‘ blanketing *’ is due. A potential of the order of 5,000 volts 
is one of the conditions of such tests, and the trouble seems 
to disappear at lower pressures. But such conditions are not 
encountered in the case of the apparatus described in this 
paper; nevertheless, confusion has been caused in the past 
through designers generalising on the strength of such ee. 

No limit for current density has yet been found. The cause 
of such breakdowns as have occurred within the author's 
knowledge has been arcing between electrodes due to the tem- 
porary removal of a portion of the electrolyte by the formation 
of gas, accompanied by an explosion of a large bubble of 
mixed gas, or of two large adjacent individual bubbles. It is 
conceivable that frothing, due to an insufficient supply of cool 
electrolyte, might provide means for the overhéating of the 
liquid ‘*‘ conductor’ in the case of an alternating-current 
rheostat, if the voltage gradient across the space between the 
electrodes were sufficient. 

A test to study the modifications introduced by gassing was 
carried out by direct current representing 5,760 amperes per 
sq. ft. The result was the evolution of large volumes of gas 
from both electrodes, which rose to the surface in fairly small 
bubbles, and was apparently not capable of causing arcing or 
other breakdown. It appears certain that the mere presence 
of the gas is not sufficient to cause failure at the high current 
density employed, but that a high temperature, a dirty or 
stagnant electrolyte, or other additional agency, is necessary 
to facilitate the evolution of large bubbles, and consequent 
arcing. The conclusion appears inevitable, that, given a suffi- 
ciently plentiful stream of electrolyte at a te mperature well 
within the specified working limits, current densities up to 
4500 amperes per sq. ft. are practicable, even with direct 
current. At least one type of rheostat complies with these 
conditions. 

{The author next deals with the design of self-cooled liquid 
starters for motors of small and moderate sizes, and calculates 
the rating for infrequent duty. His calculations, when com- 
pared with the rating of the majority of starters in practical 
use, permit the carrying out of much heavier work than is the 
custom at present. He also accurately predicts the manner in 
which a starter will heat up for periodic duty, and from the 
data thus obtained, obtains by calculation a complete pre- 
diction of the performance. The calculation is deduced from 
first principles, and enables the performance to be readily pre- 
dicted when the dimensions have been fixed according to the 
ordinary units employed in this country. A more mathe- 
matical treatment, which makes provision for a variation in 
the emissivity follows; it is analogous to Helmholtz’s equa- 
tion for the growth and decay of an electric current in an 
inductive circuit. It is suggested that a definite means of 
increasing the duty of a given rheostat would be to corru- 
gate or rib the surface of the tank.] 

With regard to larger self-cooled liquid rheostats, vitrified 

_earthenware pots are very commonly used to separate the 
phases, but are not always satisfactory owing to breakage due 
to heating applied to the inside only, or to heat expansion 
against the clamping of a rigid w: atertight joint. A certain 
amount of deterioration is caused, in addition, by chemical 
action on some species of earthenware. For the above reasons, 
treated wood has been substituted in an American design. 

As the size increases, natural cooling of the starter becomes 
more difficult, since the heat developed is proportional to the 
cube of a given dimension, while the surface is only propor- 
tional to the square. For regulators and controllers which 
are required to be in circuit continuously, unaided cooling is 
almost impossible, except for the smallest capacities. 

Liquid rheostats for increasing the slip of induction motors 
have been in use for quite a long time, primarily in connec- 
tion with the Ilgner system, but it is doubtful whether their 
performance renders them preferable to a permanently-con- 
nected resistance, with its continual heavy waste of energy. 
The principal vbjections to the present design of rheostat are : 
(a) Unreliability, chiefly through metallic corrosion and the 
breakage of pots; (b) sluggishness of action. If there is any 
appreciable delay. e.g.. the 1 or 14 second which has been 
met with in practice, the full peak current, at least in the case 
of a rolling-mill load with its very rapid acceleration, will 
come on the line and will merely be curtailed in duration by 
the operation of the rheostat. Thus the apparatus will have 


me 


failed to justify the expenditure incurred in its installation and 
maintenance. 

Spring control, preferably. by the extension of: a helical 
spring or springs, 18 suggested. Its effect upon the loading of 
the induction motor would be that a certain fraction of the 
overload would be taken by the motor, as an overload is neces. 
sary to maintain the deflection of the’ torque motor. Another 
method of realising the attainment of equilibrium without 
delaying its inception is by damping the movement of the 
dippers, already available in the ** dash-pot’’ effect of nearly 
disk-shaped dippers moving through the liquid in a direction 
normal to their faces. The designer will have to choose be- 
tween the two alternatives described above and a combination 
of both, according to the nature of the problem. For example, 
it would be fatal to throw all the overload upon the flywhee! 
if the latter were not large enough to supply the whole peak. 
The usual design suffers through over-complication. A slip- 
regulator is a short-circuiting, and not a “* straight- -through 
rheostat, hence there is no need for the phases to be insulated 
from one another. Thus at the outset the porcelain pots 
would appear unnecessary, and this is important in that muc) 
unreliability in the past has been due ‘to their presence. Their 
insulating effect is neutralised by increasing the conductivity 
of the electrolyte, with the result that corrosion problems are 
accentuated. The design of a slip-regulator on simpler lines 
is possible. Such a rheostat would possess three or more fixe: 
electrodes, which by themselves would interpose the full sli 
resistance. A single moving electrode would approach them, 
and would reduce the resistance to a practical short-circuit. 

A Continental slip-regulator does not contain porcelain pots, 
but the moving electrodes rotate, and the torque motor is 
geared to the rheostat shaft by means of a chain. This pat- 
tern is designed on more rational principles, as it does not in- 
corporate the conflicting and troublesome features described 
above. If the simplifications indicated are carried out, inertia 
and corrosion are reduced and immersed insulators obviated. 
Thus the principal faults can be practically removed. 

One or two examples of the liquid rheostat present unusual! 
features, or indicate possibilities of extension in its use. An 
especially interesting example is the ‘counter cell.’ em- 
ployed in connection with the constant-potential method of 
charging lead batteries. Use is made of lead- sulphuric acid- 
lead units, in which the lead plates are not “formed ’’ in 
any way, and the cells simply function as though they were 
lead batteries perpetually undergoing overcharge. Each one 
thus interposes a constant negative potential, and decreases 
the effective charging voltage by a corresponding amount. 

The design of these liquid resistances, as far as spacing and 
current density are concerned, may be deduced from that of 
the lead accumulator. The principle underlying their use is 
one which should render them serviceable in other branches 
of work, and it has been employed by the author for con- 
tinuous and unattended work in connection with direct- 
current organ-blowing motors. Its function is to start and 
then regulate the motor in such a way that the level of the 
bellows is constant whatever the demand fo: wind. Its opera- 
tion is quite automatic, the releasing of a catch being alone 
required to put the apparatus in full commission. Tap water 
alone is used as the electrolyte, artificial cooling, when re- 
quired, being brought about by passing automatically a small 
trickle of water through the tank when the outfit is in use, 
an expedient which also keeps the electrolyte clean. The 
electrodes were of sheet lead, in the form of a lining to the 
wooden tank, and a short cylinder respectively. The depth 
of water was from 4 to 6 in., and the moving electrode just 
grazed the surface when the bellows were full, but rested on 
the bottom of the tank when they were about two-thirds 
empty. The outstanding smoothness of acceleration given by 
the liquid rheostat was a valuable feature, in addition to the 
absence of arcing. 

By employing the results of the tests and calculations des- 
cribed in the original paper, it is possible to design a 
liquid rheostat to give exactly the desired performance, and 
there is no reason why advantage should not be taken of. this 
to render the apparatus as compact and inexpensive as the 
data will permit. In the past, extravagant standards have 
been employed. A much smaller factor of safety is appro- 
priate with liquid than with solid resistances, a point of 
especial importance in the design of self-cooled apparatus. A 
specification permitting a working range of 120 deg. F. for 
certain of the smaller types of rheostats —— be justifiable. 
but, if the present standard of 100 deg. F. is adhered to, tl 
designer has in hand a considerable a, of safety to pro- 
vide ; against improper use. It should be remembered also th 
the starter is only required to dissipate an average of meer ut 
half the power passing through it during the period of sta’ 
ing. This point is emphasise ad, as many starters have been ¢ 
signed in the past on the assumption that they absorbed the 
whole of the energy at starting. 

It is a common practice to require wire rheostats to effect 
an endless succession of periodic starts. This method of ratinz 
is not appropriate for liquid starters. A more suitable requ: 
ment would be the carrying out of a given number of suck 
sive starts, followed by a sufficient interval to enable the liquid 
to return to practically its normal temperature. It is ti0- 
practicable to compile a specification to satisfy all the du'« 
that may be required in practice. A compromise is esa . 
necessary, and it would be unfair to expect two dissimi!: 
appliances to-comply with exactly the same conditions. 
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No motor for which a liquid starter is used is ordinarily 
started up every 15 minutes or so throughout the day. If it 
were required to do so habitually, either an artificially-cooled 
liquid starter, or one designed for a larger capacity, or a solid 
pattern of rheostat, should be employed. At the worst, no- 
thing more serious can happen than a slight amount of boiling 
near the conclusion of the later operations. 

The author has endeavoured to show that the liquid rheostat 
is readily capable of mathematical design, enabling its per- 

formance to Be exactly predetermined. It is his contention 
that advantage should be taken of this fact to fix the dimen- 
sions in close correspondence with the desired result, a reason- 
ble anargin only being allowed for contingencies. 





Discussion. 

Mr. J. ANDERSON said the paper was useful on account ol the 
ew aie brought forward, but in practice the ideal was far 
rom being realised, Rider’s tests assumed it was necessary 

» have an open posrtion at “off’’ by withdrawing the 
ippe rs, but that seemed the worst way to use uw liquid starter ; 

was simply asking for trouble, and aone starters should 
lways be interlocked with the breaker to ensure opening the 
ircuit with the breaker and closing the circuit with the 
lippers in the right position for the desired initial current. 
Even interlocking was not a cure, as the level of the liquid 
night be allowed to fall too low, and as the dippers and 
olution required changing from time to time by the atten- 
lant, there could be no guarantee that they were not 
ltered on site and the starter overloaded or the motor unduly 
tressed. The author's tests showing little corrosion with 25- 
yele supply did not agree with a test made some two or 
three years ago by the speaker. A resistance element consist- 
ing of a porcelain cylinder wound with alloy resistance wire 
ihout No. 20 gauge was immersed in Birmingham tap water, 
and after a 2-cyele current had been passed through it for 
two hours the wire had rotted through and broken the circuit; 
peaking from memory, the potential between the ends of 
the evlinders was 100 volts. The d.c. corrosion was generally 
heavy, and the average life of cast-iron electrodes in haulages 
vas not more than six months, so that a starter in frequent 
use must have ample facilities for changing the electrodes and 
the solution and clearing out sludge. ‘Total enclosure to meet 
the Mining Rules was not easy with small horse-powers. The 
decrease of resistance with temperature must be troublesome 
and fatal to exact work. A soda solution did not freeze 
easily, but the possibility must be remembered if the starter 
vas In an exposed position. The author rightly referred to 
the iniquities of standard specifications, and it was a criminal 
vaste of material to try to dissipate energy with a temperature 
rise of 100 deg. F., and to throw away the possibility of 
utilising the latent heat of the steam generated by short-rated 
starters. 

Mr. H. Fox said the fact that the tests did not establish 
that with alternating current of any periodicity electrolytic 
action was negligible was of importance when the rheostat 
Was In series with the rotor circuit of a lightly loaded induc- 
tion motor. In such a case the frequency was of the order 
of one or two cycles per second unless the resistance value 
was very high, and in such circumstances a certain amount of 

electrolytic action might be anticipated as d.c. conditions were 
being approached. The author had assumed that the average 
h.p. dissipated during starting was 50 per cent. of the con- 
tinuous h.p. of the motor when taking a current equal to that 
passed during the starting period.” Since the resistance-time 
curve must be parabolic if the current was to remain constant 
during starting, it followed that the h.p. to be dissipated 
inust be 66 per cent., not 50 per cent. That, of course, meant 
that the starter for a given motor would have to be 33 per 
cent. larger than the author’s figures would give. The in- 
creased rating that would be obtained by ribbing the tank 
would not be worth the trouble; ribbing had much less effect 
than was commonly supposed. 

Mr. C. Surron said that the paper would have served a very 
useful purpose if it convinced users that the liquid rheostat 
vas a permanent article instead of only being of use in a test 
room. The author's principal criticisms of the stationary 
electrode type of rheostat seemed to be (1) a large pump was 
required to fill the electrode tanks quickly when a high rate 
of acceleration was required, and (2) mechanical force was 
required to operate the weirs. The speaker's tests of two 
resistances coupled together, one pump supplying the electro- 
lvte for both and one hand wheel operating all the weirs. 
showed that the pump took 2 h.p. and filled the electrode 
chambers in less than ten seconds—less than one per cent. of 
the continuous capacity of the rheostat. The handwheel 
‘perating the weirs was also coupled to a shunt regulator on 
the switchboard, and no appreciable power was required to 
turn the handwheel. Stated shortly, the advantages seemed 
to be: 1. Compactness. 2. Ease of working and small mov- 
ing parts. 3, Flexibility; the a of the resistance curve 

ould be varied over a wide range. Ease of renewals; any 
electrode ¢ould be replaced in a few seconds. 5. Efficient 
cooling; all electrolyte came into — contact with the cool- 
ng pipes and at a high speed. The cooling pipes: were 
straight and could be Siabdvewn very easily. 7. The 
apparatus was totally enclosed, with the exception of a vent 
pipe. 

Mr. B. A, M. Boyce had figures which showed that the 


standard type of liquid rheostat was a reliable piece of 
apparatus. The company he was connected with had supplied 
to one client 262 starters during the last seven years, during 
which time the spare parts ordered had been four sets of con- 
tacts and nine sets of dippers. Assuming the whole of the 
262 starters to have been in use for three years, gave a total 
of 786 starter-years, and the spares would be stated as 0.51 
sets of contracts per 100 starter-years, and 1.15 sets of dippers 
per 100 starter-years. With regard to current density in the 
electrodes, it should be borne in mind that the density given 
in pocket books with full immersion would most likely be 
exceeded considerably when the electrodes were only partially 
immersed. He thought there was a critical frequency be- 
tween 25 and 40 cycles, and that below that critical point the 
effects of alternating and direct current we re similar. 

Prof. W. Cramp referred to the use of “ plain water '’—a 
very hazy ‘term, as water in different localities varied widely 
in its behaviour as un electrolyte. He did not agree that the 
author's fig. 4 proved the absence of the “* surface effect,”’ 
but merely that in a.c. circuits the surface effects neutralised 
one another; the line did not pass through zero as it 
undoubtedly should if all surface effects were absent 
Throughout the paper the bases for the calculation of the 
surface densities were unsatisfactory, for the protection of the 
backs of the plates with insulation did not mean that there 
would be no current therefrom 

Mr. T. Simmons, in a communication, did not consider liquid 
rheostats very adaptable for controlling motors driving main 
and tail drum haulages where the stops and starts were very 
frequent. He had in mind a 30-h.p. haulage set working 
underground; the interval between each start would not be 
more than from four to five minutes, and the motor had to 
start up with full load torque. Under those conditions the 
electrolyte evaporated rather quickly, and one could not de 
pend upon a motor attendant to fill the container with electro- 
lyte of the correct strength. That was where the trouble com 
menced. Where Rule 132 of the Electricity in Mines Regula 
tions was in ferce, it would be impossible to comply with 1t by 
using a liquid rheostat. When the electrodes made or broke 
contact with the electrolyte, a spark Was always present. Was 
there any reason why the electrodes should leave the electro- 
lyte? Some wire-wound rotor starters were designed so that 
the motor started up when the line switch was closed—a 
design which might be applied to liquid starters. To stop the 
motor it was only necessary to open the line switch, but pro 
vision would have to be made to interlock the main switch 
with the starter, so that the line switch could not be closed 
with the starter in the “ full on "’ position. 








AERO ENGINE IGNITION, 


(Continued from page 6/2.) 


Spark Intensification. Pa second report, No. 17, August, 
1917 (I.C.E. 135), is by Dr. G. E. Bairsto, and was presented 
by the superintendent of the Royal Aircraft Factory; it is 
concerned with the intensification of the spark of a defective 
spark plug by the use of an additional spark gap in series with 
the plug. 

The presence of oi! on spark plug points may produce two 
effects: It may (1) cling to the sparking points and insulate 
the gap, there by causing misfiring; (2) become carbonised and 
deposited cn the surface of the insulation, causing short- 
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circuiting of the current across the insulation instead of 
across the spark points. The use of an additional spark gap 
in series with the plug has been advocated as a means of 
preventing this misfiring, and the following tests were made 
to determine the precise effect of the additional gap. 

A number of defective plugs were tested under air pressure 
with an adjustable air gap (% in. balls) in series. The air 
pressure was varied and the series gap adjusted to give regular 
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firing (if possible) on the plug points. A Bosch hand starter 
driven at a constant speed of 1,200 r.p.m. was used as the 
source of h.p. current. 

The results indicated that the spark gap necessary for 
regular firing is very variable and depends very much on the 
value of the air pressure and on the magnitude of the gap 
between the sparking plug points. Fig. 4 shows graphically 
the results for three different plugs. The external spark gap 
for regular firing increases with increase of pressure, and is 
largest. in the case where the spark plug gap is largest. The 
spark gaps given above are the minimum ones to just create 
regular firing. Actually the plug will give regular firing with 
still larger external gaps. ‘This is illustrated by fig. 3. There 
is an upper limit, however, beyond which, if the gap is opened 
up any more, misfiring begins to take place. 

During tests on new plugs, the surface insulation of which 
had been artificially carbonised, it was shown that it is much 
easier to produce a continuous conducting layer on a mica 
plug with its rough surface than on the smoother surface 
of a porcelain plug. With regard to tests on new plugs 
shunted with an artificial leak, the general nature ot the 
curves of the results obteined from three different plugs, 
each shunted with a water resistance of 10,000 ohms, 1s similar 
to that of the « ‘urves in fig. 2, 7.e., the higher the air pressure, 
the larger is the external gap necessary for regular firing, 
and also the plug with the widest gap requires the largest 
external gap. There is one point of difference, however; at 
low pressures the external gap becomes practically constant, 
whereas in fig. 2 it rapidly decreases to practically nothing. 
This would seem to be explained by the surface resistance of 
the carbonised insulation differing considerably with the vary- 
ing conditions of voltage and current. Attempts were made 
to measure the resistance of a hot carbonised plug by means 
of an ordinary Wheatstone bridge, but in every case it was of 
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the order of 1—10 megohms, which is too high to have much 
effect on the firmg of the plug. When under a very high 
voltage it undoubtedly falls to a much smaller figure owing 
to minute arcing from particle to particle. 

In another set of measurements a given plug (gap=0.17 mm.) 
was shunted with various resistances from 1,000 to 1,000,000 
ohms, the higher one being obtained by means of a graphite 
resistance made with a soft carbon pencil line and the lower 
one by means of a water resistance. The external gap was 
plotted to air pressure, and it was shown that for any given 
resistance the external gap requisite for regular firing in- 
creases with the pressure. At any given pressure the gap 
rapidly increases as the leakage increases. When the leakage 
is very great, however, the firing becomes irregular again. 

In explanation of these effects, it must be understood that 
the total energy of the transient wave of electromotive force 
which fires the plug is very Jimited in amount, and if the 
plug is leaky in the electrical sense, the e.m.f. at the points 
may never Teach a value sufficiently high to spark across 
them. Inserting another spark-gap in series with the plug 
prevents this leakage, and the secondary is enabled to build 
up the e.m.f. necessary for disruption. The length of this 
must be large enough for the plug points to reach the requisite 
potential before the spark in the external gap has passed, 
because when once the externa! spark has passed, the gap 
becomes practically a conductor. The way in which the total 
e.m.f. divides up between the two gaps will be a function 
of the capacities between the two gaps and of the capacities 
to earth of the different sides of the gap and also of the 
resistance shunting the plug. 

Increase of air pressure or length of spark-plug gap means 
a greater e.m.f. necessary at the plug points and therefore a 
larger external gap. It has been pointed out that the external 
spark gap ensures the plug points reaching the necessary 
potential for breakdown, but it requires a certain time interval 
even then for the spark to take place, so that during that 
interval it is quite possible for the e.m.f. to fall (via the leak) 
before the spark has passed. Hence if the leak is large we 
need a bigger e.m.f. across the plug points than if it were 
not leaky, and this in turn requires a larger external gap. 
So at a constant pressure, the necessary external gap increases 
with the leakage. 

Another factor is high-frequency currents that are set up 
when the spark takes place in the local circuit composed of 
the plug, external gap, and cable. The precise effect of 
these currents depends upon the capacity and inductance con- 
stants of the various parts of the circuit, and in one case that 












arose during the tests very peculiar results were obtained 
which could only be explained by the presence of these ogcjl- 
lating currents. It was found that there was a particular 
range of resistance shunting the plug for which the externa! 
gap Was a maximum, and above and below this resistance the 
yup decreased. The matter could not be studied any further, 
us the committee had no wavemeter for recording these high- 
frequency currents. 

Engine Starting.—A third report, No. 3, April, 1917 (I.C.E. 
73), was presented by the superintendent of the Royal Air- 
craft Factory. This points out that owing to the greatly i) 
creasing size of the engines used for aircraft, the present 
generally used method of starting the engine by means o! 
turning the airscrew is inefficient, and it~-is imperative tha: 
some mechanical means of starting be developed. 

With the medium-power engine (100-150 h.p.) a fairly eas; 
start can be obtained by means of the magneto hand starter, 
provided the cylinders are first charged with an ezplosi: 
aidie re. It is the uncertainty of the latter requirement whic! 
is responsible for most of the failures to start which hay 
been experienced. 

Some tests were made with coal gas on a R.A.F.4 engi: 
fitted with a light flywheel, and it was found possible to sta 
the engine on the starting magneto without swinging tl 
propeller, and run on coal gas alone. However, it was n 
found possible to start a 250-h.p. Rolls Royce engine by th 
same method, and it was considered that the results we 
sufficiently conclusive to condemn this method of starting. 

Starting an engine by compressed air would appear to be 
the most satisfactory method to be adopted, and a complet 
starting unit could be fitted to any aeronautical engine up to 
300 h.p. at a total weight not exceeding 10 lb. including th 
distributor, pipes, and adaptors for cylinders, but not the air 
reservoir. Compressed air starting is in fairly general us 
in naval aeroplanes. 

Electrical starting is not possible owing to the excessiv: 
weight of the piant required. Messrs. C. A. Vandervell and 
Co. have designed a power unit which will turn a 120-h.; 
Beardmore engine at 156 r.p.m. for two minutes. Although 
this unit weighs 84 lb., it is considered to be very light for 
the work required. 

Although it is considered that a satisfactory method of 
starting an engine by means of explosive cartridges could be 
evolved, it is probable that the resulting weight, owing to 
the need for large area pipes and distributing valves, would 
be excessive. 

(To be continued.) 








THE FARADAY SOCIETY. 


CATALYSIS AND THEORIES OF CHEMICAL ACTION, 





THe meeting of the Faraday Society held on September 2sth 
was devoted to the discussion of the above subject. Th 
Scciety was fortunate in securing the presence of Prof. Jean 
Perrin, of Paris, and Dr. Irvine LanGmuir, the distinguished 
chief research chemist of the General Electric Co. of America 
to take prominent parts in the proceedings, which were held 
in the hall of the Institution of Electrical Engineers, and 
attended by a large audience. 


rhe subject under discussion naturally divided itself into 


two sections. ‘Lhe first, which occupied the afternoon session, 
Was concerned with catalysis in homogeneous media—those 
consisting of one-phase, such as solutions or gases—and it 
practically amounted to a full-dress debate on the radiation 
hypothesis of chemical actions, first put forward by Prof 
Perkin, and applied to include catalytic action by Prof 


W. C. McC. Lewis, who also took a prominent part in the 


discussions. 

When a unimolecular chemical reaction takes place, fot 
example, the conversion of ozone into oxygen, it is generally 
agreed that the reaction is started by certain active molecules 
In the case of a catalytic action, it may be that one or othe: 
of the ** intermediate ’’ compounds formed (if such are formed 
acts as the activating agent. In any case the law of mas» 
action so fruitful in explaining most cases of chemical kinetic 
is found not to be applicable here, and the question arises 
whence comes the energy which “ activates’ these active 
molecules, and how is it communicated to the reactant unit’ 
The radiation theory postulates the internal energy of th 
system, operating through radiation, to be the source of thi 
ac tivating energy, and its operation is explained and rendere: 
quantitative by applying the conceptions of the quantun 
theory of radiation, which it will be remembered conceive 
molecular or atomic radiation to be emitted not continuous!) 
but intermittently in definite units of energy called quanta 
This conception introduces into the law of mass action al 
exponential expression containing a term E which is energ! 


of activation per gram-molecule characteristic of the reaction. 


and from which, if known numerically by experiment, th 
particular active wave length concerned can be calculated 
We cannot here pursue this side of the subject in detail 


suffice it to say that in their full papers Profs. Perrin an‘ 


Lewis brought forward many examples where applications 0! 


the theory gave satisfactory numerical results. Nevertheless, 
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in the absence, at present, of crucial experimental evidence, 
the theory was subjected to some damaging criticism, especially 
by Dr. Lanamuir, who regarded the exponential term in the 
amended law of mass action referred to above, not as testitying 
to radiation being the cause of chemical reactions, but merely 
as the consequence of what both of these have in common— 
namely, the quantum. The supporters of the theory, on the 
other hand, emphasised the fact that it is, after all, only an 
extension of photochemical action, the existence of which 
none can doubt. Much other more detailed criticism was 
put forward by Prof. F. A. LinDEMANN, among others, which 
was only met by ad hoc modifications of the original concep- 
tion, and to a non-chemical outside observer the strong im- 
pression remained that while the theory has possibilities yet 
to be developed, and is likely to be fruitful in suggesting further 
experimental research, it cannot at present be accepted in 
inv but a very tentative sense. 

The evening discussion, opened in brilliant fashion by Dr. 
LANGMUIR, dealt with heterogeneous reactions and notably 

ith surface catalytic actions which play so important a part 
in numerous industrial chemical processes. It«was pointed 
ut by Prof. W. A. Bone that the conceptions later developed 
in fuller detail by Dr. Langmuir were put forward by him 
independently long ago as a result of his well-known researches 
in surface combustion in its application to the more economical 
iring of boilers. The essential features of the way in which 
Dr. Langmuir pictures gas reactions on a surface which acts 
is catalytist—for example, the combination of hydrogen and 
xygen or the oxidation of CO to CO, on a platinum surface— 
ure: (1) The existence of very stable absorbed films on solid 
surfaces; and (2) the supposition that such films may consist 

i a monomolecular layer. Considerable evidence as to the 
existence of stable films was marshalled by Dr. Langmuir; 
principally from the example of the oxygen film on tungsten, 
hut a similar stable oxygen film can also form on carbon, 
while carbon monoxide, hydrogen, cyanogen, hydrogen 
sulphide, phosphine, and arsine form films on platinum. In- 
deed, all substances that have a poisoning effect on catalytic 
surfaces probably form films of this kind. 

These films are imagined to be oriented molecules in chemical 
combination with the surface—hence their stability. Primary 
valencies are involved in their formation. Thus, in the case 
of CO on platinum, the carbon atom is cirectly attached to the 


platinum, the oxygen projecting from the surface above the 
carbon. The surface of a catalyst may be looked upon as 
consisting of a kind of chess board in which some ot the 
spaces are vacant, and others filled with atoms or molecules. 
Some of these are so firmly attached that they evaporate very 
slowly; others leave the surface from time to time, and the 
vacant spaces formed are filled by other molecules which 
strike and condense on the surface. If a film is formed that 
evaporates very slowly, the surface is no longer available for 
further condensations—the catalyst has, in fact, been 
** poisoned.”’” It is clear that in some cases the adsorbed 
films will be extremely reactive, while in other cases they 
may be inert to outside influences, for the condensation of 
the gas molecules involves a rearrangement of their electrons, 
and the chemical properties may be completely modified 
Thus oxygen adsorbed on platinum reacts readily with hydro- 
gen or CO, while oxygen on tungsten or CO on platinum show 
little tendency to react with gases brought into contact with 
their surfaces. In many cases, especially where the molecules 
adsorbed are large (as they are, to quote an analogous example, 
in the case of lubricating oils) the orientation of the molecules 
on the surface is a vital factor in determining the activity 
of the surface towards reacting gases. The “ activation ”’ of a 
catalytic surface is similarly pictured as due to a geometrical 
rearrangement of the surface of the atoms due to the activat 
ing agent. 

In a second paper Dr. Langmuir developed at length his 
theory of the mechanism of catalytic action as applied to the 
reactions 2CO + O, = 2CO, and 2H, + O 2H,O. In the 
former case the experimental results lead to the view: that 
every oxygen atom which strikes a clean platinum surface 
condenses in the torm of single atoms and combines firmly with 
separate platinum atoms, and.even at 1,500 deg. (absolute) 
no oxygen evaporates. These adsorbed oxygen atoms are, 
however, very active and combine readily with every CO mole- 
cule striking the surface to form CO,. On the other hand, 
CO molecules striking the platinum surface itself are not so 
firmly held (they evaporate at 500 deg.), and because of their 
orientation are inert towards oxygen. The second reaction 
is pictured on similar lines, and altogether the atomic con- 
ception put forward is greatly helpful in getting towards an 
understanding of the for long mysterious phenomena com 
prised in the word catalysis. 











NEW ELECTRICAL DEVICES; FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 





Wear of Bearings Alarm Device. 

THe ARMATURE WinptnG Co., Lap., of 44a, Bolton Street, 
Bury, Lancs., has developed a new device for giving warning 
when a bearing is worn to an undue ‘extent, so that the 
disastrous consequences of letting it go too far may be avoided. 
The essence of the device, which is illustrated herewith, is 


+Main 
a i 


S 
COPRUEEE. 
7 mee 


SSSTSTS Tec ec cess 
SETeCer cette cece 


COR PMEP EH, 


> AANANAAANAASAAA 


SN. 


=: Oa AAPA EMA OE: 


2B 


2Z 
‘e' Bete 
AAAS 


Conductor 


\ 


Testing Smileh 


Terminal 
or Joint 





J 


WoORN-BEARING INDICATOR, IN Posrrion. 





lig. 1—Secrion or 


to insert in the bottom of the housing a wire, of which the 
end is covered with a thin insulating cap. As the burhing 
Wears down, this cap wears down too, until eventually the 
Wire makes contact with the journal and a local circuit is 


closed, lighting « lamp, ringing a bell, or, if desired, actuat- 
ing an automatic cut-out which stops the machine. The 
device is very easily installed, being inserted in a hole, 
drilled and tapped, in the bottom of the bearing housing as 
shown in fig. 1; where this plan is not feasible, it can equally 
well be fitted externally, being supported by a bracket under 
the shaft. The thickness of the insulating cap determines the 
minimum wear allowed before the alarm is given; any greater 
allowance can be made by screwing the stem up until the cap 
touches the shaft, and then withdrawing it to a distance in 
dicated by a pointer over a scale graduated in mils. In any 
case Where a stoppage would entail serious consequences, the 
device offers a simple safeguard. 
The ** Universal *’ Electric Toaster. 

A new toaster, recently placed on the market by Messrs. 
lL. G. Hawkins & Co., 116, Charing Cross Road, W.C.2, pos 
sesses the special feature of permitting the bread to be re- 
versed without handling. This is accomplished by so hinging 








Fic. 2.—Tae Untversat Execrric Toaster 


the two bread racks that they may be swung round to either 
side. The loading of the toaster is 340 W, it weighs 3 lb. 
with packing, and its height is 7 in. The appliance is nickel- 


plated. 








838 


THE ELECTRICAL REVIEW. [Vol. 89. No. 2,299, Decemsme 16, 1921. 





A Direct Working Telegraph Sounder. 


The moving part of an ordinary telegraph sounder consists 
of a lever which carries an iron armature and a milled head 
adjusting screw, the whole being of considerable weight, and 
owing to the lever being pivoted near one end, and the arma- 
ture and milled head screw being fixed at some distance from 
the pivot, the moment of inertia is very large. In the 
diaphragm sounder (figs. 3 and 4), made by the Inp1a- 
Rvusper, GuTta-PERCHA AND TELEGRAPH Works Co., Lrp., the 
fixed part consists of two electromagnets placed side by side, 
whilst the movable part is constituted of two soft-iron arma- 
tures attached to a spindle pivoted at both ends and carrying 
in addition a projecting arm. The armatures are polarised 
by a fixed permanent magnet and play between the poles of 
the electromagnets, the whole arrangement being, therefore, 
both mechanically and magnetically, very similar to the well- 
known Post Office standard relay, the projecting arm corre- 
sponding to the tongue of the relay. This arm carries a steel 
head and constitutes a hammer which plays between the 
two limbs of a fork, striking first one and then the other 
under the influence of the line currents in the electromagnets. 


Fics, 3 AND 4.—A DIRECT-WORKING 


The fork forms the lower end of a light lever which is pivoted 
on a knife edge near its centre, the upper end of the lever 
being attached to the centre of a metallic diaphragm tightly 
clamped by its edges in a sound box. ‘The blows of the ham- 
mer on the fork are thus transmitted to the diaphragm and 
this produces the sounds. The moving part of the new 
sounder has only about one-eighth the weight of the corre- 
sponding part of the ordinary sounder, and due to this, and to 
a better disposition of the moving parts around the pivot, the 
moment of inertia is less than one-fiftieth. In the sounder, 
as usually supplied, the adjustment is such that the 500+500 
ohm instrument will work well at full key speed with about 
3 milliamperes and upwards; or, when neutrally adjusted, it 
will work double current with from 1 to 30 milliamperes and 
upwards without alteration. Direct working withoat relays 
is, therefore, possible over long lines with comparatively small 
battery power. It also acts well with short discharges and is 
consequently suitable for working with condensers or induc-- 
tion coils. 
An Electric Glossing Iron. 


\ttempts. to produce a glossing iron for finishing off boots 
and other leather goods have usually resulted in an appliance 
much too heavy for use for any length of time. A glossing 
iron (fig. 5) recently put on the market by Exectrric Fires, 


ig. 5.—An Exvectnic Giossinc Tron. 


Lip., King Street, Norwich, weighs only 1 lb. The sole plate 
it suitably curved, and has a bright: polish so that there is no 
possibility of scratching the leather. A heat-insulating device 
is inserted between the sole and the handle, keeping the 
latter cool. The iron has a 40-W element. 








Norwegian Electro-Chemical Industry.—The workmen in 
this industry have rejected the terms of a proposed new wages 
agreement, under which a slight reduction would have been 
made. 


TELEGRAPH SOUNDER 


ELECTRICAL NOTES FROM _ INDIA, 


(By Our SpecrtaL CORRESPONDENT.) 


The Prince’s Visit.—H.R.H. the Prince of Wales arrived 
in Bombay Harbour this morning (November 17th) on board 
H.M.S. Renown, and the city is en fete in consequenc 
The streets forming the processional route have been gail, 
decorated, and most of the larger buildings and Governmen} 
offices, &c., have been illuminated externally. 

The contours of towers, minarets, domes and cupolas hay 
been strung with small power lamps, the total temporary 
lighting reaching the respectable figure of about 2,000 kV 

Extraordinary precautions have been taken to safeguard 
the continuity of supply, because fears have arisen that thy 
followers of the notorious Gandhi might make some attempt 
tu shut down the Kussara power station of the Bomb, 
Electric Supply and Tramways Co., upon which the wh 
of Bombay's lighting depends. 

Gandhi and his ill-advised followers have made an alx 
tive attempt to boycott the Prince’s visit, and shortly aft 
the procession had passed to Government 
House this morning some rioting took pla 
and an effort was made to burn four or fi 
tramcars. The troops fired on the rioters, a 
shortly afterwards tramway service 
almost completely suspended. 

Although the charge engineers at Kussa 
power station are Europeans, with one exce 
tion, all the operating staff are either Ew 
sian, Goan, or native; and it is difficult to s 
who may, or may not, be a Gandhi-ite, 
though these misguided individuals genera! 
wear a distinctive cap. But consider ti 
gorgeous simplicity of stopping a circulating 
pump or tripping a generating switch, or son 
other equally simple operation, and th 
anxiety of the supply authorities is easi 
understood. 

A detachment of Royal Artillery has be 
posted at the power station, together with 
some armed police, and the Naval authorities 
have arranged to send stokers to operate the 
boiler house should necessity arise. 

Two rehearsals of the illuminations took 
place at midnight on the Mth and 15th, and 
all passed off fairly satisfactorily. 

There is no more loyal body of -men than 
European electrical engineers in Bombay; but owing to th. 
machinations of Gandhi, who wields a most extraordinary 
power over the uneducated coolie class in India,.the supply 
engineers will heave a sigh of relief when the Prince leave 
on the 22nd inst. A “shut down ”’ while H.R.H. is her 
would just about put the tin lid on everything, and cause the 
non-co-operators to howl with glee. 

Later on a motor-car belonging to a tramway official was 
burnt, and many cars were damaged by stones, and the 
windows broken, &c. 

Three native policemen were hammered to death and some 
eight or ten rioters were killed. 

Writing on the following day, our correspondent stated 
that the full car service was again in operation, and peac 
upparently reigned once more. 





Bombay, November 25th, 1921. 


The unfortunate happenings among the lower class fol- 
lowers of Mr. Gandhi, the political leader, which terminated 
in bloodshed, and open faction fights between Mohammedans 
and Hindus, on one side, and Parsees, Eurasians, Anglo 
Indians and Europeans on the other, somewhat marred th 
visit of the Prince of Wales, but they did not in any way 
interfere with the brilliant display of electric lighting, tempo! 
arily installed, on the exteriors of buildings. The connection- 
made totalled something like 2,000 kW, and this extra load 
Was met by the Bombay Electric Supply and Tramways Co., 
without a hitch of any sort. The Times of India describes th 
illuminations of the. public buildings as a wonderful sight, 
whether viewed from the Pandstand, Wellington Fountai 
Malabar Hill, or the broad open space in front of Victoriy 
Terminus. [t says that with the help of extensive illumin: 
tions on many business premises the general effect was su 
as has hardly been equalled in the history of the world. 

The Government of Bengal has under consideration tly 
question of adopting measures for proceeding with the hyd: 
electric survey of Bengal, in order to investigate and dete 
mine suitable sites for generating electric power. The que 
tion was discussed at the Conference of Members at 
Directors of Industries at Simla, and it was pointed out |! 
the Chief Engineer, Hydro-electric Survey of India, that t! 
responsibility for the survey rests with the Public Works dD 
partment, and that the Department of Industries is v 
closely connected with the question, as the possibilities — 
development of new industries, especially those for whi 
electric power in large quantities is essential, depend great 
on the existence of cheap electric power. 

To meet this interest, the Industrial Commission sugges! 
the appointment of a.joint committee, comprised of members 
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of the Public Works Department and the Department of In- 
dustries, to consider what measures should be taken to con- 
duct and control the work of. the hydro-electric survey in 
Bengal. 

The Director of Industries suggested that the survey should 
be confined to the Hill Tippera area, round Commilla and 
Chattagong in the first instance. ; 

The Government of Bengai has, after consideration, ac- 
cepted the suggestion of the Industrial Commission; and the 
Governor in Council has been pleased to appoint a joint com- 
inittee, consisting of the following members, to consider and 
-ubmit a report on the matter :— 

President: The Chief Engineer, Irrigation Department, 
Government of Bengal. Members: The Director of Indus- 
tries, Bengal; the Electrical Adviser to the Government of 
india (Mr. J. W. Meares, M.I.E.E.), and the Electrical In- 
<pector. Secretary: Under-Secretary to the Government of 
Bengal, Irrigation Department. 








REVIEWS. 


Electric Welding. By Eran Viatn. Pp. xii+417; 329 figs. 
London: McGraw Hill Book Co., Inc. Price 2¥s. net. 


Mr. Viall is the editor of the American Machinist, and 
the author of a number of books on special engineering sub- 
jects. This volume shows the competent practical hand with 
access to ample sources of information which one naturally 
expects from such authorship. 

It deals with electric welding processes generally, giving a 
sufficient and concise historical sketch of the origin and de- 
velopment of the processes, including some which have found 
no practical application, but are of interest as steps. Full 
redit is given to the pioneers of arc welding, all Europeans, 
ind whilst to Elihu Thomson is quite rightly ascribed the in- 
vention of resistanc2 welding, the interesting fact is recorded 
that Benardos patented spot welding in 1888, the essential 
difference between his apparatus and that in present-day use 
being that he used carbon electrode points instead of the 
opper electrodes which have made the process a practical one. 

Much of the book is occupied with descriptions of equip- 
ments, tools, and appliances of American manufacture, doubt- 
ess based on information furnished by the makers, but in- 
spired by a critical discrimination which makes them useful 

s guides for those who have to supply themselves in the 
United States. They have less interest for European. pur- 
chasers. Some very useful hints about such auxiliary apparatus 
s electrode holders, shades, and so forth can, however, be 
gleaned from some of the descriptions. 

With respect to are welding, the carbon arc gets less than 
its due for some kinds pf work; the covered metallic electrode 
-hares a similar fate; and continuous current is advocated 

metallic arc welding in preference to alternating. These 
features reflect American practice in arc welding, though 
‘rom the number of alternating current equipments described 
1any designers must have been at work, and there must be 
considerable use of alternating current. The impression 
siven is that on this side of the Atlantic there have been 
ireater developments in the use of the carbon arc, the covered 
electrode, and alternating current arc welding, than on the 
other side. 

There are two useful chapters on the training of arc welders 
and are welding procedure, suggesting training exercises, and 
illustrated with some really informative figures. Suggestioms 
for the design of welded joints are illustrated by many ex- 
umples showing how the stresses in the work will be best 
resisted. This is a matter of great importance. It is the 
key to the successful extension of arc welding to structural 
vork, of which only the beginning has yet been seen. It 
cannot be neglected with impunity in repair work, where it 
is more dependent on the mechanical sense and ingenuity of 
the operator than of a man at the drawin: board. The author 
juite rightly insists on the necessity of training these qualities 
in would-be welders. 

The illustrations in these chapters and that dealing with 
-Xamples of actual work are of high educational value. 

Chapters on the physical properties and metallography of 

are fused steel ”’ so far as they are statements of fact, con- 
tain a large amount of information profusely illustrated. Some 
of the conclusions set out have a greater tone of finality than 
is Warranted at present. It will not be accepted by all investi- 

ators that the metal of any arc weld is “ essentially a cast- 
ing.” At least, it can be objected that the physical and 
netallographic characteristics of many welds are radically 
ifferent from those of castings of the same composition. 
(hese characteristics are also susceptible of a greater amount 

{ control than the author is disposed to admit. Nor will it 
'e agreed on all hands that these “‘ castings”’ are generally 
‘or universally, as the author almost suggests) unsound from 
the presence of flaws of various kinds. Again, it is laid down 
that weld metal always, or nearly always, shows a considerable 
nclusion of nitride needles, and a notable quantity of nitrogen, 
with its well-known detrimental effects on the properties of 
the metal. It is stated that flux coating of the electrodes 
produces no material improvement in these characteristics of 
weld metal. This will certainly not be accepted on this side 


of the Atlantic. It may be suggested that these unacceptable 
statements are closely connected with the comparative neglect 
in the United States of work on electrode and flux composition 
with reference to the stock metal and the qualities of the weld. 

Automatic arc welding is a branch of the art in which the 
Americans have it all their own way at present. The chapter 
describing some machines and work done by them, therefore, 
has the interest of novelty, though a few have been imported 
hither for exhibition. There are possibilities in this direction, 
appealing principally to the manufacturers of certain articles. 
Generally these machines may be described as machine tools 
by which metal is deposited on the work from an electrode 
instead of being cut off the work by a cutting tool. For weld- 
ing joints or building up on cylindrical and circular articles, 
they should be very useful. If required, it seems easy to 
design automatic welders of other forms, i.e., the analogues 
of planing machines, &c., as those described may be called 
the analogues of lathes. It is found possible to regulate the 
arc length and voltage to lower and more steady values than 
can be secured in hand welding, a circumstance favourable 
to sound welds and small waste of electrode. Whilst the chief 
field for these machines seems to be in repetition manufacture, 
it is possible that they will be found economical for building 
up worn shafts, tires, and so forth, where the quantities dealt 
with are considerable. If they can be adapted to use covered 
electrodes their value for such purposes will be greater. 

The chapters dealing with resistance welding are almost 
entirely descriptive of the machines of various American 
makers. Most of these are special purpose machines, which 
is, of course, true of resistance welders in general. The illus- 
trations of these machines are very good indeed. 

There is good information about the energy consumption 
and the time element involved in welding various sections, 
be speed of operation, and on the strength of resistance 
welds. 

It is hardly necessary to say that a book published by the 
McGraw Hill Co. is well printed, on good paper, comfortable 
to read and handle. It can be recommended as a book of 
reference, and those to whom it appeals will likely have their 
own views on matters controversial.—H. M. S. 


Electricity in Steel Works. By W. MoFaruane, B.Sc. London. 
Pp. x+109; 21 figs. London: Sir Isaac Pitman & Sons, 
Ltd. Price 2s. 6d. net. 


High-tension Switchboards. By H. E. Poote, B.Sc., A.C.G.L., 
A.M.LE.E. Pp. ix+114; 22 figs. London: Sir Isaac Pit- 
man & Sons, Ltd. Price 2s. 6d. net. 


The first of these publications, both of which are included 
in Pitman’s Series of Technical Primers, is of the nature of a 
review of current electrical practice in steel works, and fulfils 
quite a useful function owing to the rapid progress that has 
been made in the electrification of such works during the last 
decade. The first chapter deals in a very interesting manner 
with the general question of electricity supply in steel works, 
particular attention being paid to the question of the proper 
utilisation of the surplus heat generated in certain processes, 
and is followed by others dealing in some detail with main 
and auxiliary motors and their control. Lifting magnets and 
lighting problems are also discussed. 

Little fault can be found with the book apart from one or 
two instances of rather vague wording in connection with 
explanations of electrical working, which have doubtless been 
caused by the necessity of economising space. We notice that 
the possibilities of the eddy-current controller for three-phase 
slip-ring induction motors are mentioned, and it would have 
been interesting if some definite information had been given 
concerning the starting torque obtainable with this arrange- 
ment. 

The work will be very useful to students and others desir- 
ing to obtain an insight into the possibilities of the applica- 
tions of electricity for the purpose under notice. 

The second book, which may be looked upon as a com- 
panion and supplementary volume to that on high-pressure 
switchgear in the same series and by the same author, is 
mainly occupied with an account of the general arrangements 
of types of boards suitable for central stations, factory, and 
mining purposes. The mechanical arrangements of boards are 
well, though briefly, described, but lack of space has prevented 
a full discussion of some technical points of interest at the 
present time. Thus we find that arrester gear is dealt with 
in a very brief manner, and the uses of reactance coils are 
discussed in a few lines. 

One or two details call for modification when a further 
edition appears; thus we find the Board of Trade referred to 
(for example, in connection with a reference to mining gear) 
when the Home Office would be more appropriate, and an 
instrument for the measurement of energy, while usually re- 
ferred to as an integrating wattmeter, is, in one place, termed 
an integrating watt-hour meter. ; 

A short chapter at the end deals with common conventions 
used in connection arrangements for switchboards, and in 
making switchboard diagrams; these seem to be founded on 
the recommendations of the B.E.A.M.A., but the fact is not 
mentioned. f 

The book should be useful to those desiring to obtain a 
general idea of the types of high-pressure boards commonly 
used at the present time. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


= ~ hg ly for this journal by Masses. Serton-Jonzs, O’ ore AXD 
TEPSENS, artered Patent Agents, 285, High Holborn, London, W.C. 1. 


$921, 


31,369. ‘* Valve cap sparking plugs."’ A. Chambers. November 23rd. 

31,376. “ Holders with locking devices for incandescent electric lamps.’ 
fF. W. Coombe and J. J. Webber. November 23rd. 

31,387. “* Means for coupling alternating-current generators in parallel.” 
N. E. G, Neijer. November 23rd. 
1,394. “ Electric switches.’ 

i a Co.). November 23rd. 

1,395. “* Electro-static telephones.” J. Engl, J. Massole, 
mF 23rd. 

31,407. “ Electric accumulators.’’ A. Neumann and O. Neumann. 
ber 23rd. (Germany, August 17th.) 

** Motor for utilising electromagnetic energy of the earth.” W. E. 
November 24th. 
= Electrically-driven gear for conversion of hand-operated knitting 
machines to power<liriven.”” J Borland. November 24th. 
31,461. “Steam wagon electric lighting set." H. C. H. Bull. 
24th. 

31,490. ‘‘ Selecting devices for automatic, &c., telephone systems and ‘cir- 
cuits therefor.” H. E. Humphries and Siemens Bros. & Co., Ltd. November 
24th. 

31,502. ‘* Electric alternators.’’ F. Contell. November 24th. 

31,509. ** Method of applying magnetic materia: to electrical conductors.’ 
Western Bleetric Co., Ltd. November 24th. (United States, December 8th, 
1920. 

31,510. “ Electromagnetic relay.” 
Electric Co., Inc.). November 24th. 

31,511. “ Signalling systems."’ Western Electrie Co., Ltd. (Western Electric 
Co. Inc.}. November 24th. 

31,517. “* Electric lamps."’ 
December 20th, 1920.) 

3i,536. “ High-frequency telephony.”’ Ges. fur Drahtlose Telegraphie. No- 
ember 24th. (Germany, February 5th.) 

31,537. “* Wireless direction-finding apparatus.”” Ges. fur Drahtlose Tele- 

i November 24th. (Germany, December 14th, 1920.) 
. “ Thermionic generators.” Ges. fur Drahtlose 
mber 2th. (Germany, January 11th.) 

“31,539. “Circuits for electrical oscillations." Ges. fur Drahtlose Tele- 
graphie November 24th. (Germany, November 25th, 1920.) 

31,544. “ Electric src welding.”” A. E. McCarthy, H. Martin, and L. J. 
teele. November 24th. 

$1,545. “* Electric telegraphs."’ A. L. Davis. 

—_ “ Ignition apparatus.” 

ye November 25th, 1920.) 

. ™ Electric wall plugs, &c."” W. H. Tant. November 25th. 
** Electric switches."” G. H. Ide and F. Painter. November 25th. 
* Electric switches.” W. Sparks and W. H. Tonks. November 


British Thomson-Houston Co., Ltd. (General 


and H. Vogt. 


Novem- 


November 


Western Electric Co., Ltd. (Western 


K. Krausser. November 24th. (Germany, 


Telegraphie. No- 


November 24th. 


R. Bosch Akt. Ges. November 25th. (Ger- 


* Electric switch locator." W. Helmore November 25th. 
** Thief-proof combination switch for motor-cars."’ T. H. B. Gayner. 
November 25th. 

31,622. “* Process for producing electrically-insulating and mechanically- 
adherent coating on metal articles.” F. Krupp Akt. Ges. November 25th. 
(Germany, December 13th, 1920.) 

31,630. ‘* Apparatus for reproduction of sound waves.’ R. Mylo. 
ber 25th. (Germany, December 2nd, 1920.) 

31,642. “ Electric * fuses. ” W. M. Harrington,’W. E 
Gok Ibarb. November 25th. 

* Battery case carrier for road vehicies."" A. H. Hunt 


Novem- 


and M. H. 


Bottom, 
Novem- 


** Switching 
vember 25th. 
31,664. “ Anti-vibration 
November 26th. 
31,665. ‘“* Telemotor apparatus.”” T. C. 
November 26th. 
31,730. ‘“* Electric switches.” 
Electric Co.). November 26th. 
$1,754. ‘“* Electric fuses or cut-outs."’ V. Hope November 28th. 
31,755. “ Ironclad electric switches.’’ V. Hope November 28th. 
31,756. “ Ironclad electric switches." V. Hope. November 28th 
$1,772. ‘* Electric switch toxes, distribution boxes, &c.”’ 7 
November 28th. 
31,793. ** Wooden poles for carrying overhead electric wires.” 
1Co., Ltd., : Houblon. November 28th 
11,816. *** gr T. B. Dixon. November 28th 
$1,824. “* Telephone metering tolling.”’ I Noble 
November 28th 
31,833. ** Jet condensers.’’ Metropolitan-Vickers Electrical Co., Ltd. 
November 28th. (United States, December 3rd, 1920.) 
31,834. ‘“* Electrical measuring-instruments.”’ Metropolitan-Vickers Elec- 
¢ 11 Co., Ltd. November 28th. (United States, December 7th, 1920.) 
31,839. ‘* Electric welding of cast iron.’ Scudure Autogene Francaise 
November 28tl (France, December 24th, 1920.) 
31.843. “* Windings for armatures of dynamo-electric machines, &c.”’ W 
Lb. Savers. November 28th 
31,801. “ Ignition devices for explosion engines.’ S. Maroger. 
2sth. (France, July Ist.) 
31,573. “ Power integrating and limiting systems.’ 
onstructions Electriques de Jeumont. 
3rd, 1920 
31,874. “ Switches.’"” R. Bosch Akt.-Ges. 
November 29th, 1920.) 
31,878. ‘“* Sparking-plugs, &c.” J. A. Horton. November 29th 
31,879. ‘** Electric lighting systems.”” R. A. Macaulay. November 29th 
31,884. “ Electric pipe, cigar, &c., lighter.’"” R. M. Linfoot. November 
29th 
31,892. “‘ Brake mechanism for tramway, &c., 
November 29th. 
31,900. “ Electric fuses.”” J. H 
31,927. ‘* Galvanic batteries.” 
4. P. Welch. November 29th. 
31,936. “* Overload switches for protection of motors.” F 
November 29th. (Germany, December 3th, 1920.) 
31,938. ‘“* Electric motor for gramophones, &Xc."’ W. White. 
29th. 
31,948. ‘“* Radio receiving systems, &c."" L. E. Owen. 
31,950. “* Multi-wire safety fuse.”” K. V. L. Jensen 
»., Ltd. November 29th. 
31,960. “* Mercury, &c., vapour electric lamps.”’ F 
ind Silica | Syndicate, Ltd. November 29th. 
1,976. ‘* Electric-motor controllers."’ British Thomson-Houston Co., Ltd. 
November ‘oon 
31,982. “* Cooling electrical apparatus.” F. A. Yerbury 
41,997. ‘“* Means for electro-magnetically locking, &c., 
doors.” P. W. 
vember 29th 
$2,019. “* Reducing capacity current losses in electric cables.” A. M. 
Taylor. November 30th. 
2,027. “* X-ray centring-device.” A. J. Walton. November 3th 
$2,058. ‘“‘ Apparatus for electro-therapeutic use."’ W. G. Moore. 
Wrh 
3,066. 


devices for overhead runways."’ W. S. Douglas. No- 


device for electric lamps." S. C._ Simpson, 


Fortescue and W. J. Paulin. 


British Thomson-Houston Co., Ltd. 


(General 


Lepine. 


Crompton 


sub-station and/or 


November 


Forges et Ateliers de 
November 29th. (France, December 


November 29th (Germany, 


vehicles.”” C, H. Spencer 


Williams. November 29th. 
Fuller’s United Electric Works, Ltd., and 


. Krupp Akt.-Ges. 
*. 
November 


November 29th 
and Jensen Trading 


A. King, F. Reynolds 


November 29th. 
railway, &c., carriage 
Duckenfield, H. Frolich, A. T. W. Jubb, and G. Ross. No- 


November 


“ High-frequency transformers." W. Dornig. November 30th 


32,067. ‘* High-frequency transformers."’ W. Dornig. November 30th. 

32,068. ‘* Electric condensers.”” W. Dornig. November 30th. 

32,094. ‘* Electric irons, ovens, hot-plates, &c."" J. J. J. M. Kiuijtmans ang 
Phi-Kappa- Syndicate, Ltd. November 30th. 

32,101. ‘* Electric power-transmission mechanism.’" W, 


L. Bayoham. No. 
vember 30th 








PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1920. 

13,20. “ Process and apparatus for coating articles by électro-plating and 
heat treatment. Marek, October 10th, 1917. (143,250 ) 

13,645. “Selecting devices for automatic telephone systems.” Siemens 
Bros. & Co., Ltd., E. A. Petithory, and J. Collyer. May 18th, 1920 
(171,423.) 

15,338. “Collectors for magnetos used with four-cylinder internal-con 
bi stion engines ” G. B. Gousset. June 20th, 1919. (145,406.) 

18,567. ** Dynamo-electric machines.” E. Greenhalgh and Electromotors 

July 5th, 1920. (171, 439.) 

18,008. ** Electric lamps.”’ A. Zoller and G, Fischer 
(146,492.) 

19,344. “‘ Electronic tubes.”’ Ges. fur 
23rd, 1918. (147,441.) 

19,377. “‘ Electric discharge tubes for coupling lectric 
Schroter. February 9th, 1915. (147,463.) 

19,380. ‘* Electro-magnetic wave~- receiving systems " Soc. Francaise Radio 
Electrique. May 7th, 1919. (147,466.) 

19,395. ‘“* Process for operating inter! nal-combustion engines with difficult 
volatilisable fuel and electric ignition.” r & Madle r May 20th, "919 
(Patent of addition not granted.) (147,475.) 

19,805. ‘* Construction of armatures for dynamo-electric machines.” 
January 29th, 1917. (147,777.) 

19, “Armature construction {for dynamo-electric machines 
PR. ‘November 19th, 191 (147,778.) 

20,288. ‘‘ Electric generating systems.’’ Kohler Co. 
(148,368.) 

20,845. ‘‘ Acoustical improvements in electro-magnetic sound producers and 
receivers."’ Signal Ges. January 20th, 1919. (Addition to 148 976.) (148,985 

20,879. ‘* Railway and the like signalling systems. Bethenod. July 
12th, 1920. (Convention date not granted.) (Addition to 148 990.) (155,800. ) 

20,916. ‘‘ Automatic and semi-automatic te'ephone systems.” Siem: 
Bros & Co. Ltd., and D. A. Christian. July 12th, 1920. (171,433.) 

20,931. “* Method for generating and amplifying oscillations of any fre- 
quency especially for wireless telegraphy.”. Dr. E. F. Huth Ges. and W. 
Heller. July 17th, 1918. (149,192.) 

20,933. Arrangement for wireless telegraphy from submarines.” Dr. E 
F. Huth Ges. and B. Rosenbaum. December 8th, 1916. (149,194.) 

20,953. ‘* Process for photographically recording sound-waves."” R. Mylo 
November 10th, 1915. (149,206.) 

047.“ Electro-ma; gnet for locking devices." 
Lar anz. December 9th, “1916. (154,914.) 


November 7th, 1923 


Drahtlose Telegraphie Januar) 


circuits,”’ t 


March 20th, 191). 


Luftfahrzeugbau Schutte- 


21,056. .“* Driving system for alternating-current 
principle.” L. Adert (formerly A. 
-) 


meters on the Ferraris 
Adamezak) December 3lst, 1918. 
(151,245 

21,067. ‘“‘ Safety switch for installation systems and for winding of elec- 
trical machines and apparatus.” Allgemeine Ejektricitats-Ges. November 
Gth, 1913. (152,316.) 

**Coin-freed meter for electric current as, 41 or the like.” 
Allgemeine Elektricitats-Ges. September 19th, isd si, 972. 

21,078. ‘“*‘ Coin-freed meter for electric current, gas, neg or thé like.” 
Allgemeine Elektricitats-Ges. July 4th, 1917. (151,973.) 

21,256. “ Radio-signailing systems.’’ L. De Forest. May 10th, 1915 
(149,272.) 

21,381. “ Driving electro-mechanism for 
ee Ducousso. July 15th, 1920. (171,441.) 

21,490. ‘Apparatus for electric arc welding.” 
Co., Ltd. (General Electric Co.). July 16th, 1920. 

23,329. ‘* Electrical resistances."” W. Clark 

August 9th, 1920. (171,451.) 

* Modulation systems and the like in radio-communication and ¢ 
like. . Scott-Taggart and Radio Communication Co., Ltd. August 10th, 
1920. (171,453.) 

23,479. “* Electric 
lith, 1920. (171,458.) 

23,606. ‘‘ Safety-lock electric switches.”” F. P. Smith and T. F. Wilson 

gust 12th, 1920. (171,463.) 

** Method and means for determining the transmission equivalent 
electrical circuit.’” Western Electric Co., Ltd. (Western Electric C 
August 13th, 1920. (171,470.) 

23,859. *« Devices for regulating the amplitudes and damping in sound 
ipparatus.”” Signal Ges, August 16th, 1920. (150,265.) 

23,863. “* Variable electrical condensers.” H. W. Sullivan and J. Joseph 
August 16th, 1920. (171,481.) 

23,965. ‘“ Electric switches.’’ British Thomson-H« 
Electric Co.). August 17th, 1920. (171,484.) 

24,198. ‘* Three-phase electric furnaces.’”” D. Mauri. August 19th, 192 
(171,494.) 

24,328. ‘‘ Switch and fuse-holder units for electric car-lighting sys- 
tems.” C. A. Miller, F. J. Miller, and E. A. Saunders. August 21st, 192 
(171,497.) 

24,329. “Circuit arrangements for controlling automatic selector switches 
Automatic Telephone Manufacturing Co., Lt ind R. Mercer. August 21s 
1920. (171,498.) 

24,456. ‘* Electrolytic 

71,502.) 

78. ‘* Prod uction of and modulation of electrical oscillations by means 
thermionic valves Radio Gansonion tion Co., Ltd., and N, Lea. 5 
tember 2nd, 1920. (171,520.) 

25,487. ‘“‘ Number-dials for automatic and semi-automati 
tems.” Siemens Bros. & Co., Ltd., E. A. Petithory, and J. E 
tember 3rd, 1920. (171,523.) 

25,833. “* Electric cooking appliances."’ A. C 
September 8th, 1920. (171,544.) 

25,959. “‘ Sparking-plugs for internal- 
Sepes smber 9th, 1920. (171,547.) 

8,113. “Electric ignition in internal- 
rds. September 10th, 1920. (171,553.) 
. “Electric power transmission.”"+A. M. Taylor. 
(Patent of addition not granted.) (171,554.) f 
7. “ Electro-magnetic relays." Automatic Telephone Manufactur 
December 3ist, 1919. (156,076.) 
“ Electric switches.”’ J. Watkinson. 
“ Electric switches.”” J. A. Crabtree. 
tion to 140, 180.) (171,579.) 
386. “ Electric switches.” F 
1920. (171,581.) 

34,522. “‘ Electric pocket lamps.”” O. 

(154,931.) 


operating rail-track apparatus.” 


British Thomson-Houston 
(171,442.) 
and Clark’s Neo-Electric De- 


arc lamps.”” A. H. Railing and A. E. Angold. August 


uston Co., Ltd. (General 


apparatus.”” August 23rd, 192 


telephone 
Collyer. > 


Hammonds and M. J. Wag 
ombustion engines.’ 
ombustion engines.”” 


September 11 


October 5th, 1920. (171,578 
October 6th, 1920. (A 


Painter and G. H. Ide. October 


Hoffmann November 4th, 19! 


1921. 
27,329. ‘‘ Sparking plugs for internal combustion engines.” Sphinx Ma 
facturing Co., Ltd., and W. A. Cl September 25th, 1920. (171,271.) 
6e21. “ Thermionic valves.” M. Latour. March 18th, 1920. (160,456.) 
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